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EXAMINER'S ANSWER 



This is in response to the appeal brief filed May 18, 2005 appealing from the 
Office action mailed January 21 , 2005. 
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(1) Real Party in Interest 

A statement identifying by name the real party in interest is contained in the brief. 

(2) Related Appeals and Interferences 

The examiner is not aware of any related appeals, interferences, or judicial 
proceedings which will directly affect or be directly affected by or have a bearing on the 
Board's decision in the pending appeal. 

(3) Status of Claims 

The statement of the status of claims contained in the brief is correct. 

(4) Status of Amendments After Final 

The appellant's statement of the status of amendments after final rejection 
contained in the brief is correct. 

No amendment after final has been filed. 

(5) Summary of Claimed Subject Matter 

The summary of claimed subject matter contained in the brief is correct. 

(6) Grounds of Rejection to be Reviewed on Appeal 

The appellant's statement of the grounds of rejection to be reviewed on appeal is 
correct. 

(7) Claims Appendix 

The copy of the appealed claims contained in the Appendix to the brief is correct. 

(8) Evidence Relied Upon 

The following is a listing of the evidence (e.g., patents, publications, Official 
Notice, and admitted prior art) relied upon in the rejection of claims under appeal. 
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JP 10-76837 


Noda et al. 


3/1998 


USP 5,291,941 


Enomoto et al 


3/1994 


USP 5,971,290 


Echigoya et al 


10/1999 


USP 3,910,345 


Whalen 


10/1975 


JP 59-24134 


Momose 


2/1984 


FR 2288278 


Patry 


5/1976 


JP 63-207709 


Obara 


8/1988 


JP 11-34640 


Suzuki et al 


2/1999 



(Note USP 6,047,770 is an equivalent of JP 11-34640) 
(9) Grounds of Rejection 

The following ground(s) of rejection are applicable to the appealed claims: 

Claims 12, 15 and 17-23 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. To the extent that all of these 
claims can be read to claim some automatic control system of these valves to produce 
some intended effect on compressor pressure, there simply is no support in the original 
specification for any type of automatic control. 
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No automatic control is disclosed to ensure that this control will occur. 
Consistent with MPEP 21 14, the manner of operating the device does not differentiate 
an apparatus claim from the prior art. Ex parte Masham, 2 USPQ2d 1647 (BPA1 1987). 
Regarding the fact that references that show bypasses do not explicitly appear to teach 
that these bypasses regulate compressor inlet pressure, it is old and well settled law 
that the motivation of combining references need not be for the same reason as 
applicant has identified. In re Lintner 173 USPQ 560 (CCPA 1972) or In re Dillon 16 
USPQ2d 1987 (Fed. Cir. 1991). 

Claims 2, 8, 9, 1 1 and 12 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

In claims 2 and 11 it is unclear which of the two claimed evaporators or two 
claimed condensers of claim 1 , applicant is referring to. Make it clear. 

Claims 8 and 9 recite an accumulator that doesn't appear to exist in elected 
Figure 3. Either explain where it is or designate these claims as non-elected in 
response to this action or amend the claims to describe structure shown in elected 
Figure 3. 

Claim 1 2 is very vague. A host of not previously claimed or not well-defined 
structure is found in the second paragraph of that claim including: "first valve system," 
and the "second valve system." Moreover, the anti-return valve is not upstream of the 
evaporator, is it? 
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Claims 1,2, 10, 11, 13, and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the combined teachings of JP 10-76837 and Enomoto, Figure 8 , and 
the description thereof. 

JA '837 shows a refrigerant system for beneficially increasing the heating effect 
of a liquid based heating system. It has no ability to cool the compartment in hot 
weather. The compressor 2 is known to be the most costly component of automotive air 
conditioning systems. 

Enomoto teaches in Figure 8 a refrigerant based heater circuit (182, 13, 37, 15) 
and a refrigerant based cooler circuit (1 81 , 1 1 , 12, 30, 36 and 24) connected in parallel 
across the output and inputs of the compressor 1 0. 

To have added a refrigerant based cooler circuit (as described above) to JA '837 
to give the capability of cooling in the summer as well as heating in the winter would 
have been obvious to one of ordinary skill in climates where air conditioning was 
needed to preserve occupant comfort. Appropriate valves (181, 182) on the discharge 
side of the compressor would be necessary to separately activate the heating and 
cooling systems. The modification is shown below: 
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Regarding claim 10, see element 24 in the sketch. Regarding claim 11, see 
elements 5 and 30. Regarding claims 13 and 14, not Enomoto shows an internal 
combustion engine and discloses as a substitute an electric motor (col. 5, last line). 

To have used the JA '837/Enomoto system in an electric car or gasoline powered 
car would have been obvious given the general acceptance of both by the general 
public. 

Claims 8 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the prior art as applied to claim 1 above, and further in view of Echigoya et al. 

To have used a conventional suction line accumulator such as disclosed by 
Echigoya at 66 in the prior art to prevent the compressor from ingesting liquid refrigerant 
and then breaking would have been obvious to one of ordinary skill in the art. 

Claims 12, 15, 17, 18, 19, 20, 21,22, and 23 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over the prior art as applied to claim 1 above, and further in view 
of Whalen or Momose (JP 5-24134) or FR 2288278. 

Whalen teaches bypasses 64 and 66 around a chiller 10 and heater 12 controlled 
by valves 58 and 56. Similarly Momose Fig. 1 shows a heat pump circuit (1, 2, 3 and 4) 
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and external fluid bypasses in loops 6 and 9. FR '278 (at 9 and 14 with valves 4 and 
15, respectively) teaches similar bypasses of the externally circulated fluid. 

In Whalen, Momose and FR '278, the bypasses of the external fluids permit more 
accurate control of its temperature. To have added such coolant bypasses around heat 
exchangers 6 and 3 of JP 1 0-76837/Enomoto to permit accurate control of fluid 
(coolant) temperatures in the coolant loop (i.e. to prevent the engine coolant from 
getting too cold or too hot) would have been obvious to one of ordinary skill. 

Claims 15 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the prior art as applied to claim 1 above, and further in view of JP 63-207,709. 

JP 709 teaches air evaporator fluid bypass valve 13, controlling flow to heat 
exchanger 12 and water valve at 1 1 . To have modified the prior art with such control 
valves 1 1 and 13 and a heat exchanger 12 would have been obvious to permit 
improved control. 

Claims 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the prior art as applied to claim 1 above, and further in view of JP 1 1-34640. 

JP '640 shows a condenser bypass conduit 47 and a control valve 45 to 
introduce engine coolant fluid into the condenser heat exchanger 31 . To have added 
such valves and bypasses to the prior art (and, if necessary, outside heat exchanger 42 
as shown in JP '640) would have been obvious to more adequately control the heating 
and to get rid of excess heat. 
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Claims 12 and 20-23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the prior art as applied to claim 1 5 above, and further in view of JP 1 1 -34640. 

JP '640 shows a condenser bypass conduit 47 and a control valve 45 to 
introduce engine coolant fluid into the condenser heat exchanger 31 . To have added 
such valves and bypasses to the prior art (and, if necessary, outside heat exchanger 42 
as shown in JP '640) would have been obvious to more adequately control the heating 
and to get rid of excess heat. 

(10) Response to Argument 

112, first paragraph 

Appellant's argument ignores the language in the claim 12, wherein appellant 
explicitly claims "wherein said first valve system is operatively connected with said 
second valve to control an intake pressure of said compressor" (emphasis supplied). 
There is no automatic control algorithm or system disclosed in the original specification, 
claims or drawings to support this limitation. It is submitted that the question is not 
whether manipulation of the first valve system and second valve could produce some 
effect on the compressor inlet pressure, but rather how the control of intake pressure is 
accomplished using these valves. Similarly in claim 15, appellant claims "a first valve 
system controlling the amount of heat transferred to said evaporator and thereby 
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controlling an inlet pressure to said compressor." Again, there is no originally 
disclosed system to accomplish this desired result. Claims 17 and 21 depend from 
claim 15 and are rejected for the same reasons applicable to claim 15. In claims 18 and 
20, appellant claims that the valve system operatively connects/disconnects the engine 
cooling loop and the first condenser based on the requirement/non-requirement for 
additional heat capacity. There is no disclosure of any control system in the original 
specification, let alone one that can figure out whether or not additional heat capacity is 
required. It is submitted that this type of automatic control would require a plurality of 
undisclosed sensors connected to an undisclosed control system to perform this 
function. Appellant has not disclosed any control system whatsoever. Claim 19 
depends from claim 18 and is rejected for the same reasons applicable to claim 18. 
Claim 22 claims that the "second valve system is adapted to control the loading of the 
compressor." Again, controlling compressor loading requires some sort of control 
system, which appellant has not disclosed. Finally in claim 23, appellant claims 
"wherein said first and second valve systems control an intake pressure of said 
compressor." Again, undisclosed sensors and an undisclosed control system would be 
required to perform this function. 

Contrary to the argument set forth on page 9 of the Brief, clear control structures 
are claimed that appellant has neither disclosed nor submitted any evidence to show 
that they are known. Appellant calls the Board's attention to page 5, lines 9-17 of the 
specification. It is submitted that that does nothing to help Appellant out of his 



Application/Control Number: 09/802,982 Page 10 

Art Unit: 3753 

quandary. A valve, per se, is not a "control means" sufficient to perform the functions 
claimed in the claims as the Board should be well aware. 

112 second paragraph 

Claims 2 and 1 1 should be amended to refer to either the first or second 
evaporator and the first and second condenser since applicant has set forth those four 
separate elements with unique names, as Appellant recognizes in the Brief. As well the 
heat pump loop and the air conditioning branch share at least the compressor 18, valve 
48 and evaporator 16 in common in that no matter which leg of the refrigeration piping is 
selected by valve 48 (i.e. the heat pump loop or the air conditioning branch), refrigerant 
flow will occur through these elements. It is not as simple as Appellant makes it appear. 

In claims 8 and 9, the refrigerant accumulator is recited as a separate element 
(apart from the evaporator) as is shown at 44 in non-elected Figure 1 . Now Appellant 
asserts that the inside of the evaporator is an accumulator. In elected Figure 3, there is 
only an evaporator chamber shown and disclosed A 16. If there was a separate 
accumulator in the evaporator chamber, it isn't shown, appellant's argument would be 
persuasive. The language of the claim does not describe the structure shown in elected 
Figure 3. Instead, the evaporator (chamber) 16 functions as an accumulator, there is no 
separate accumulator apart from the evaporator. To the extent that applicant claims 
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two disparate devices, that is in reality (in Figure 3) only one device that performs two 
functions (evaporation and accumulation), it is not descriptive. 

Claim 12 is very vague. The first valve system and second valve system are 
claimed in the penultimate paragraph of this claim. Int is unclear which of a multiplicity 
of disclosed valves is being claimed. It is possible that two or more of the following 
valves could be being claimed (valve 27, 28, 30, 31). It is simply unclear both from a 
reading of the claim in light of the disclosure as well as from Appellant's response 
precisely which of these valves is being claimed. Are all four being claimed, three or 
just two? And, if less than four are being claimed, which ones are they? The claim is 
simply unclear. As well, the last paragraph of claim 12, claims that the first valve 
system is connected to the "second valve" (note that this term has no precise 
antecedent), which is presumed to be one of the valves in the second valve system. 
Again Appellant's Brief contains no answers to these questions. 

103 rejection Noda (JP 10-76837) in view of Enomoto (Figure 8) 

Appellant here (Brief page 11) , clearly understands the nature of the rejection 
echoing the Examiner's statement that it would have been obvious to have added a 
refrigerant based air -conditioning system to Noda so that the occupants of the vehicle 
could enjoy the enhanced heating performance of Noda, in cold weather, as well as 
cooling (from a conventional refrigerant loop) in the summer. Most people in hot areas, 
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such as in the Washington DC metro area, own automobiles that have a heater for the 
winter and an air conditioner for the summer, as no doubt counsel and the members of 
the Board are well aware. 

After saying that, Appellant attacks the Examiner's rejection by stating "JP '837 
[Noda] gives no indication that adding an air conditioning (a/c) circuit of Enomoto would 
be at all desirable or would improve the functionality of its heating system." Regarding 
the "improved functionality" argument, the Examiner agrees that the presence of the 
added air conditioning loop would not change the heating function because there are 
two separate systems that share the same compressor but function alternatively (i.e. 
either the heating system is on or the cooling system is on). Appellant's device is no 
different in this regard - what Appellant has done, it is submitted, has made an 
irrelevant observation that applies with equal measure to his own system or the 
references as combined by the Examiner. 

Noda, it is submitted, doesn't discuss air conditioning because his invention 
doesn't concern air conditioning. To put it another way, if Calsonic Corporation, the 
assignee of Noda, were to come to the United States and market a vehicle heating 
system with the improved heater disclosed there, is the United States Patent Office 
going to stop Calsonic from adding a conventional refrigeration loop to the heating 
system, which shares the compressor (the most expensive component in a conventional 
refrigeration system) as taught by Enomoto (Figure 8), to their system (so that it will be 
marketable to the vast majority of automobile buyers), merely because Noda didn't 
mention cooling in his disclosure? The answer is no. 
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Appellant asks why would Noda and Enomoto be combined when Enomoto 
already has heating and cooling circuits (Brief, page 12, lines 14-16). The answer to 
that question is extremely easy. One would have added the improved heating circuit of 
Noda to Enomoto to obtain the advantage of that improved heating performance in the 
winter. Would this modification change the cooling performance - no it wouldn't, 
because the two systems function independently of one another Gust like Appellant's 
disclosed system). 

Appellant at the bottom of page 12 of the Brief suggests that proper motivation 
must come from the references themselves. Appellant is simply misinformed. See In re 
Dillon, 16 USPQ2d 1897 (Fed. Cir. 1990) and In re Lintner, 173 USPQ 560 (CCPA 
1972). 

On page 13 of the Brief Appellant concedes that the Examiner's rejection is 
sound, states that the "combination would not achieve the presently claimed invention." 
The combination shown by the examiner pictorially (reproduced on page 13 of the Brief) 
clearly meets the limitations of the enumerated claims, Appellant's remarks 
notwithstanding. In fact, Appellant offers nothing of substance to back up this assertion. 
For example, on page 14 of the Brief he makes his own sketch and argues that that is 
how one would combine the references. This is unconvincing. The sketch on page 14 
of the Brief has no ability to cool. To put it another way, if Calsonic Corporation, the 
assignee of Noda, were to come to the United States and market a vehicle heating 
system with the improved heater disclosed there, is the United States Patent Office 
going to stop Calsonic from adding a conventional refrigeration loop to the heating 
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system, which shares the compressor (the most expensive component in a conventional 
refrigeration system) as taught by Enomoto (Figure 8), to their system (so that it will be 
marketable to the vast majority of automobile buyers), merely because Noda didn't 
mention cooling in his disclosure? The answer is no. A heating only system for an 
automobile is of little economic value in the United States because there is almost no 
consumer demand for them. 

On page 15 of the Brief, Appellant challenges the rejection alleging that the 
Examiner has no switching means in his sketch. Appellant has simply chosen to ignore 
the presence of valves 181 and 182 and their operation (disclosed in Enomoto). 

On page 16 of the Brief, Appellant alleges that the Examiner hasn't shown him 
that sketch. The answer is very simple. In claims 1,2, 10, 11, 13 and 14 (the claims 
enumerated in this rejection), Appellant has not claimed what he has sketched on page 
16 of the Brief, Appellant's erroneous statements to the contrary notwithstanding. 
Likewise the "modular argument" (Brief, page 16) as to the enumerated claims does not 
claim a module of any sort. Furthermore, there is no hindsight here because the 
motivation relied upon (the desirability of having a system for both heating and cooling a 
vehicle to make occupants comfortable in a climate like that of Washington, DC) is not 
disclosed by Appellant. Moreover, these combined automotive heating and cooling 
systems have been around since the 1940's - long before Appellant began inventing. 

On page 17 of the Brief, Appellant attacks valves 181 and 182 of Enomoto and 
their function arguing, without any logic that the Examiner can follow, that they would 
have to be an automated three way valve. Valves 181 and 182 of Enomoto function 



Application/Control Number: 09/802,982 Page 15 

Art Unit: 3753 

identically to Appellant's valve 48. Moreover, in col. 6, lines 1 and 2, Enomoto explicitly 
states that valves 181 and 182 could be replaced by a three-way valve (which would 
make it identical to Appellant's disclosure, in so far as the switching valve is concerned). 
Note however that none of claims 1 , 2, 10, 1 1 , 1 3 and 14 require a three-way valve. 
Finally, Appellant attacks Enomoto as not showing the improved heating system of 
Noda. Attacking references singly in the context of 35 USC 103, arguing that one 
reference doesn't show what the other does and vice versa, is not germane to what the 
references as combiried fairly teach. 

Regarding claim 2 (Brief page 17, bottom), evaporator 6 is upstream of the 
engine as evidenced by the arrow shown between engine 1 and evaporator 6. 
Apparently Appellant doesn't understand his own claim language or his own disclosure. 
Appellant's own evaporator 16 cools the engine coolant in heat exchanger 17 and heat 
exchanger 17 is located upstream (with respect to the engine coolant flow) of the engine 
2. Noda is simply no different, Appellant's comments to the contrary notwithstanding. 

Regarding claims 11, 10, 13 and 14 (Brief, page 18) Appellant has stated no 
separate arguments and accordingly the Examiner should be affirmed on these claims. 

Regarding claims 8 and 9, (Brief, page 18), Appellant argues that the 
accumulator 66 located immediately upstream of the compressor in Echigoya serves 
only the cooling loop. This is false. Refrigerant passes through the accumulator 66 
when the system is in the heating mode and the cooling mode (see Table 1, col. 5, lines 
18-30) as anyone of ordinary skill in the art can see by tracing the path though the 
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system. It would be improper to protect the compressor from damage by ingesting 
liquid refrigerant only in the cooling mode (and not in the heating mode) using an 
accumulator. No reasonable designer of refrigeration equipment would do such a thing. 

Regarding claim 12 (Brief, page 19), Noda clearly teaches a module (i.e. an 
integrated structure in Figures 3 and 4, described in the translation in paragraphs 0037- 
0039), wherein all of the components that don't need to be located anywhere in 
particular are integrated together. The exceptions are the compressor (generally 
mounted on the engine accessory drive system), the outdoor air condenser (generally 
mounted on the front of the radiator) and the indoor evaporator (generally mounted in 
the dashboard). It is submitted that Noda teaches putting everything else in a module 
that would obviously advantageously facilitate easy replacement. 

Whalen shows the valve systems claimed notwithstanding Appellant's assertions 
to the contrary. The fact that Whalen is a building and heating and cooling system 
versus one for a vehicle is in the Examiner's mind irrelevant. The two technologies are 
interrelated to the point that in the Examiner's search class, the classification schedule 
fails at many points to distinguish between the two. 

Momose shows the valve systems claimed notwithstanding Appellant's 
assertions to the contrary. The fact that Momose heats and cools different fluids from 
those disclosed by Appellant is, in the Examiner's mind, irrelevant. The two 
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technologies are interrelated to the point that in the Examiner's search class, the 
classification schedule fails at many points to distinguish between the two. 

FR '278, cited to the Examiner by Appellant as relevant, does disclose the valve 
system for the fluid which is thermally conditioned by the refrigerant that permits to 
either go through the heat exchanger or bypass around it, as do Momose and Whalen. 
Appellant has no traversed the Examiner's reason for adding such bypasses (i.e. to 
prevent overheating or overcooling of the associated heat exchanger). 

Regarding claim 15 (Brief, page 20), Appellant here argues that the references 
don't teach controlling the compressor inlet pressure. The Examiner has relied on the 
best art to teach the valve systems claimed. The Examiner has looked but has not 
found the control of compressor inlet pressure using valve systems such as disclosed 
by Appellant, however, Appellant has not disclosed any system for doing what is 
claimed (i.e. control of compressor inlet pressure using valve systems such as disclosed 
by Appellant). See the Examiner's rejections under 35 USC 112, first paragraph, 
above. 

Regarding claims 17-19 (Brief, pages 21-22), the claims do not state the valves 
have to be separate. In these references the bypass valves are three-way types that 
have two valves built into one unit, one of which controls the flow through the heat 
exchanger and one of which controls the flow "through the bypass. 
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Regarding claim 20 (Brief, page 22), Appellant here argues that the references 
don't teach controlling valves responsive to the requirement for additional heat capacity. 
The Examiner has relied on the best art to teach the valve systems claimed. The 
Examiner has looked but has not found the control of valve systems based on a need 
for additional heat capacity such as claimed by Appellant, however, Appellant has not 
disclosed any system for doing what is claimed. See the Examiner's rejections under 
35 USC 112, first paragraph, above. 

Regarding claim 21 (Brief, pages 23), the claims do not state the valves have to 
be separate. In these references the bypass valves are three-way types that have two 
valves built into one unit, one of which controls the flow through the heat exchanger and 
one of which controls the flow through the bypass. 

Regarding claim 22 (Brief, page 23), Appellant here argues that the references 
don't teach controlling the compressor loading. The Examiner has relied on the best art 
to teach the valve systems claimed. The Examiner has looked but has not found the 
control of compressor loading using valve systems such as disclosed by Appellant, 
however, Appellant has not disclosed any system for doing what is claimed (i.e. control 
of compressor loading using valve systems such as disclosed by Appellant). See the 
Examiner's rejections under 35 USC 112, first paragraph, above. 
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Regarding claim 23 (Brief, page 23), Appellant here argues that the references 
don't teach controlling the compressor inlet pressure. The Examiner has relied on the 
best art to teach the valve systems claimed. The Examiner has looked but has not 
found the control of compressor inlet pressure using valve systems such as disclosed 
by Appellant, however, Appellant has not disclosed any system for doing what is 
claimed (i.e. control of compressor inlet pressure using valve systems such as disclosed 
by Appellant). See the Examiner's rejections under 35 USC 112, first paragraph, 
above. 

Regarding claim 15 (Brief, page 25), Appellant here argues that the references 
don't teach controlling the compressor inlet pressure. The Examiner has relied on the 
best art to teach the valve systems claimed. The Examiner has looked but has not 
found the control of compressor inlet pressure using valve systems such as disclosed 
by Appellant, however, Appellant has not disclosed any system for doing what is 
claimed (i.e. control of compressor inlet pressure using valve systems such as disclosed 
by Appellant). See the Examiner's rejections under 35 USC 112, first paragraph, 
above. 

Regarding claims 17-19 (Brief, pages 25-26), the claims do not state the valves 
have to be separate. In these references the bypass valves are three-way types that 
have two valves built into one unit, one of which controls the flow through the heat 
exchanger and one of which controls the flow through the bypass. 
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Regarding claims 12 and 20-23 (Brief, pages 26-28), Appellant admits that JP 
1 1-34640 shows what it is relied upon by the Examiner to show, but argues that it 
doesn't show a module (that is disclosed by Noda, Figures 3 and 4) and it doesn't show 
switching valves (that are disclosed by Enomoto at 181 and 182). Contrary to 
Appellant's characterization, conduit 47 bypasses the condenser 31, which corresponds 
to the condenser claimed by Appellant - not condenser 25 of JP 1 1-34640. 

Finally, as to the final allegation of hindsight reconstruction (Brief page 28), 
Appellant has failed to provide even one showing or challenge to the logic provided by 
the Examiner for making the proposed combinations. None of those reasons are in 
anyway difficult to understand to one of ordinary skill in the art and none of them were 
lifted from Appellant's own teachings in the specification. 

(1 1 ) Related Proceeding(s) Appendix 

No decision rendered by a court or the Board is identified by the examiner in the 
Related Appeals and Interferences section of this examiner's answer. 

The examiner requests the opportunity to present arguments at the oral hearing, 
if an oral hearing is requested by the Appellant. 



Application/Control Number: 09/802,982 Pa 
Art Unit: 3753 

For the above reasons, it is believed that the rejections should be sustained. 
Respectfully submitted, 
John Ford 

Conferees: 

Mr. Gene Mancene SPE 3753 
Ms. Lil Ciric Primary Examiner 3753 
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ABSTRACT : 

PURPOSE: To enhance immediate effectiveness of heat-exchange at the time of 
cooling an engine by providing a water valve for controlling flow quantity to a 
heat exchanger as well as a water valve for a h^Ateir core, in a httster pipeline 
for transmitting engine cooling water to the heat exchanger in a refrigerant 
pipeline. 

CONSTITUTION: A compressor 1, an :^yj}X\9?fS:::.9.ti 3 a £9J^!f:}lf*:^I. 4 are 

connected to each other by means of refrigerant pipelines 2, and the 
refrigerant pipelines 2 are connected to a meandering forming part 7 passing 
through a heat exchanger 8 via receiver tanks 6a, 6b. In the heat exchanger 8, 
the cooling waceir for an engine 9 is circulated by means of a heater pipeline 
having a water valve. In such an air conditioner with a heat pump structure, a 
first wstar valve 11 is provided in a heater pipeline 10a between the engine 9 
and the heat exchanger 8. Meanwhile, a bypass line 10b is disposed in the 
h^cttftr pipeline 10a, and then, a heater core 12 and a second water valve 13 are 
provided in the bypass line 10b. 
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Claim 

An air conditioner for vehicle characterized by the fact that it has automatic control of the 
air conditioner, which connects a compressor, a condenser, and an evaporator by means of 
refrigerant piping, provides a heat exchanger for the heat pump, which heats the aforementioned 
refrigerant piping with the heat source of the engine to said refrigerant piping, and freely 
switches between cooling and heating by switching the refrigerant path; wherein a first water 
valve, which controls the flow rate of the hot water flowing from the engine to the heat 



[The numbers in the margin indicate pagination in the foreign text.] 



2 



exchanger for the heat pump, a heater core, and a second water valve for the heater core were 
provided to the heater pipeline between the engine and the heat exchanger for the heat pump, 
operating information on the heat pump side is obtained with a mode sensor, a heat pump sensor, 
and a water temperature sensor, and the flow rate of the hot water flowing into the heater core 
and the heat exchanger for the heat pump is regulated by controlling the opening and closing of 
the aforementioned first and second water valves. 

Detailed explanation of the invention 
Industrial application field 

This invention relates to an air conditioner for vehicle capable of freely switching 
between heating and cooling operations by switching the refrigerant path. 

Prior art 

The conventional air conditioner for vehicle with a heat pump structure utilizes a heat 
source of low temperature, which could not be used in refrigerating devices, for heating by 
increasing the temperature as shown in Figure 5 and Figure 6. Compressor (1), evaporator (3), 
and condenser (4) shown in Figure 5 are connected by means of refrigerant piping (2), refrigerant 
piping (2) is connected to meandering forming part (7) formed into a zigzag shape via receiver 
tanks (6a) and (6b) from aforementioned refrigerant piping (2), heat exchanger (8) is formed by 
covering meandering forming part (7) of refrigerant piping (2), and the cooling water of engine 
(9) is circulated to this heat exchanger (8) according to heater pipeline (10) provided with water 
valve (130). 

And then, during a heating operation, electromagnetic valves (26a), (26b), and (26c) /62 
shown in Figure 5 are turned off (closed), electromagnetic valves (26d), (26e), and (26f) are 
turned on (opened), and the refrigerant fluid within refrigerant piping (2) flows in the solid line 
arrow direction in Figure 5. 

On the other hand, in aforementioned heat exchanger (8), cooling water of high 
temperature from engine (9) flows into aforementioned heat exchanger (8) via heater core (12) 
by opening water valve (130) provided to heater pipeline (10) and the refrigerant fluid passing 
through meandering forming part (7) of refrigerant piping (2) within heat exchanger (8) absorbs 
heat from the high temperature cooling water in engine (9). 

As described above, the refrigerant fluid that absorbed heat is further compressed into a 
high temperature by compressor (1), this high temperature refrigerant fluid is fed and condensed 
in evaporator (3) by passing through electromagnetic valve (26d), which is opened, and 
discharges heat. 



Figure 6 shows a schematic configuration of an air conditioner arranged with air blower 
(23), evaporator (3), and heater core (12) in air conditioning case (22) and feeds the wind from 
air blower (23) to air outlets (25a)-(25f) leading into the chamber according to opening and 
closing of dampers (20), (24a), (24b), and (24c). The aforementioned high temperature 
refrigerant fluid fed to this evaporator (3) condenses and discharges heat hence even evaporator 
(3) becomes a high temperature in addition to heater core (12), the wind from air blower (23) is 
heated, and takes on a heating operation. 

Also, during a cooling operation, electromagnetic valves (26a), (26b), and (26c) shown in 
Figure 5 are turned on (opened), electromagnetic valves (26d), (26e), and (26f) are turned off 
(closed), the refrigerant fluid in refrigerant piping (2) passes through condenser (4), and flows 
like a regular cooling cycle in the broken line arrow direction in Figure 5. 

At this time, water valve (130) of heater pipeline (10) passing through aforementioned 
heat exchanger (8) is closed and prevents the high temperature cooling water in engine (9) from 
flowing into heat exchanger (8) 

As described above, the air conditioner for vehicle having a heat pump structure shown in 
Figure 5 utilizes a heat source of low temperature, which could not be used in refrigerating 
devices employed in coolers, by changing the refrigerant fluid circuit in the cooler cycle and 
converting into a high temperature. 

Problems to be solved by the invention 

However, in the case of Figure 5, immediate effectiveness of heat exchanger (8) for the 
heat pump may decrease according to heat absorption in heater core (12) when the engine water 
temperature is low if heater core (12) and heat exchanger (8) for the heat pump are used 
concurrently. 

Also, if heater core (12) is used in the vicinity of maximum cool, the quantity of water 
introduced into heat exchanger (8) for the heat pump minimizes and may cause failure of the 
compressor from negative pressure operation or output of cold air. 

Therefore, in order to solve these problems, this device improves the immediate 
effectiveness of the heat exchanger for the heat pump by contriving a function for preventing 
heat absorption by the heater core when the engine water temperature is low. 

Means of solving the problems 

Therefore, this invention solves the aforementioned problems by providing a first water 
valve, which controls the flow rate of the hot water flowing into the heat exchanger for the heat 
pump and a second water valve for the heater core in the heater pipeline between the engine and 
the heat exchange for the heat pump and controlling the opening and closing of these valves. 
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To explain more specifically by appending the reference numbers in Figure 1 and Figure 2, it is 

an air conditioner for vehicle having automatic control of the air conditioner, which connects 

compressor (1), condenser (4), and evaporator (3) by means of refrigerant piping (2), provides 

heat exchanger (8) for the heat pump, which heats the aforementioned refrigerant piping (2) with 

the heat source of engine (9), to said refrigerant piping (2), and freely switches between cooling 

and heating by switching the refrigerant path; wherein first water valve (11), which controls the 

flow rate of hot water flowing from engine (9) to heat exchanger (8) for the heat pump, heater 

core (12), and second water valve (13) for heater core (12) are provided to the heater pipeline 

(10) between engine (9) and heat exchanger (8) for the heat pump, operating information on the 

heat pump side is obtained with mode sensor (14), heat pump sensor (15), and water temperature 

sensor (16), and the flow rate of the hot water flowing into heater core (12) and heat exchanger 

(8) for the heat pump are adjusted by controlling the opening and closing of the aforementioned /63 

first and second water valves (1 1) and (13). 

Operation of the invention 

According to the aforementioned means, operating information on the heat pump side is 
obtained from mode sensor (14), heat pump sensor (15), and water temperature sensor (16) 
during a control of an automatic air conditioner. The flow rate of the hot water flowing into heat 
exchanger (8) of the heat pump is controlled according to opening and closing of first water 
valve (11), the flow rate of the hot water in heater core (12) is controlled according to opening 
and closing of second water valve (13), and improves the immediate effectiveness of heat 
exchanger (8) for the heat pump when the water temperature in the engine is low. 

Embodiment of the invention 

Below, a working example of this invention will be explained based on the appended 

figures. 

The drawings in Figure 1 -Figure 4 show a working example of this invention. In the air 
conditioner for vehicle with a heat pump structure and automatic control of the air conditioner, 
compressor (1) shown in Figure 2, evaporator (3) connected to this compressor (1) via refrigerant 
piping (2), and compressor (4) are connected by means of the aforementioned refrigerant piping 
(2) and to the aforementioned evaporator (3), first expansion valve (5a) is connected to the 
pipeline of refrigerant piping (2) thereof 

Also, refrigerant piping (2) is connected to meandering forming part (7) formed into a 
zigzag shape from aforementioned refrigerant piping (2) via receiver tanks (6a) and (6b) and 
second expansion valve (5b), heat exchanger (8) for the heat pump is formed by covering 
meandering forming part (7) of this refrigerant piping (2), first water valve (1 1) is provided to 



heater pipeline (10a) between engine (9) and aforementioned heat exchanger (8), the hot water 
(cooling water) of engine (9) is circulated to aforementioned heat exchanger (8) by opening 
aforementioned water valve (11), which controls the flow rate of hot water flowing into heat 
exchanger (8) from engine (9), and the refrigerant in meandering forming part (7) of 
aforementioned refrigerant piping (2) is heated. Also, bypass line (10b) is provided to 
aforementioned heater pipeline (10a), heater core (12) is provided to this bypass line (10b), and 
second water valve (13) for heater core (12) is provided to bypass line (10b) between this heater 
core (12) and first water valve (1 1) of aforementioned heater pipeline (10a). 

On the other hand, as apparent from Figure 1, mode sensor (14), which discriminates the 
mode, heat pump sensor (15), which discriminates the on-off of the heat pump switch, and water 
temperature sensor (16), which discriminates the temperature of the hot water in heat exchanger 
(8) of the heat pump are provided as sensors for obtaining the operating information on the heat 
pump side during automatic control of the air conditioner and the operating information on the 
heat pump side obtained from these sensors (14), (15), and (16) are provided to computer (17) as 
input signals and drives first and second servomotors (18) and (19). 

Aforementioned first servomotor (18) controls the opening and closing of aforementioned 
first water valve (11) (controls the flow rate of the hot water flowing into heat exchanger (8)) and 
aforementioned second servomotor (19) controls the opening and closing of aforementioned 
second water valve (13) (controls the flow rate of hot water flowing into heater core (12)) as well 
as selectively opening and closing air mix damper (20) to open (hot) or close (cool). 

Incidentally, changeover relay (21) is provided between aforementioned computer (17) 
and second servomotor (19) to changeover the rotation of second servomotor (19). 

Also, air blower (23), evaporator (3), and heater core (12) are arranged in air conditioning 
case (22) shown in Figure 1 and a schematic configuration of an air conditioner which supplies 
wind from air blower (23) to air outlets (25a)-(25f) leading into the chamber according to 
opening and closing of dampers (20), (24a), (24b), (24c), (24d), (24e), and (24f) is shown. 

And then, during a heating operation, electromagnetic valves (26a), (26b), and (26c) 
shown in Figure 2 are turned off (closed), electromagnetic valves (26d), (26e), and (26f) are 
turned on (opened), the refrigerant fluid in refrigerant piping (2) flows in the solid line arrow 
direction in Figure 2, and even the air conditioner operates in a heating state, hence the 
refrigerant fluid that heat absorbed in heat exchanger (8) for the heat pump is further compressed 
into a high temperature according to compressor (1), this high temperature refrigerant fluid is fed 
to evaporator (3) via electromagnetic valve (26d), condensed, and discharges heat. 

As described above, the aforementioned high temperature refrigerant fluid fed to 
evaporator (3) condenses and discharges heat, hence even evaporator (3) takes on a high 



6 



temperature in addition to heater core (12), the wind from air blower (23) in Figure 1 is heated, 
and takes on a dehumidifying heating operation. 

Also, during a cooling operation, electromagnetic valves (26a), (26b), and (26c) shown in 
Figure 2 are turned on (opened) and electromagnetic valves (26d), (26e), and (26f) are turned off 
(closed) to switch the refrigerant path and the refrigerant fluid in refrigerant piping (2) flows as a 
regular cooling cycle in the broken line arrow direction in Figure 2 by passing through condenser 
(4). 

At this time, first water valve (11) of heater pipeline (10a) passing through 
aforementioned heat exchanger (8) is closed and the high temperature cooling water of engine 
(9) does not flow into heat exchanger (8) hence the refrigerant fluid flows into evaporator (3) and 
takes on a cooling operation. 

Incidentally, reference numbers (27a), (27b), and (27c) in Figure 2 are the check valves. 

In Figure 4, temperature sensor (29) and compressor switch (30) were provided in the 
connection circuit between compressor (1) and power source (28). Control of compressor (1) 
during a heating operation is outlet temperature control of evaporator (3) and discharge pressure 
control of compressor (1), temperature sensor (29) of evaporator (3) turns off compressor (1) 
when the outlet temperature thereof is 80°C or greater, turns on at 70°C or less, compressor 
switch (30) turns off compressor (1) when the discharge pressure of compressor (1) is 20 kg/cm 2 
or greater, and turns it on when it is 13, 5 kg/cm 2 [TN: as is in the foreign text] or less. 

Incidentally, reference number (3 1) in Figure 1 is the inside sensor, reference number 
(32) the outside air sensor, reference number (33) the solar radiation sensor, reference number 
(34) the temperature setting lever, and reference number (35) the blower changeover switch. 

Figure 3 shows a working example of this invention as a flow chart, signals of mode 
sensor (14) and heat pump sensor (15) and the signals of water temperature sensor (16) of engine 
(9) are received when carrying out a warm up control during automatic control of the air 
conditioner and air mix damper (20) of heater core (12) and second water valve (13) are opened 
t or closed by operating changeover relay (21). 

Also, first water valve (11) of heat exchanger (8) for the heat pump is also opened or 
closed concurrently. 

Effects of the invention 

As was described above, this invention provides a first water valve, which controls the 
flow rate of the hot water flowing into the heat exchanger for the heat pump and a second water 
valve for the heater core to the heater pipeline between the engine and the heat exchange for the 
heat pump and the water path in the heat exchange for the heat pump and the heater core is 
changed by controlling the opening and closing of these valves according to a mode sensor, a 
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heat pump sensor, and a water temperature sensor, hence heat absorption by the heater core is 
prevented when the water temperature in the engine is low, the immediate effectiveness in the 
heat exchange for the heat pump is improved, and failure of the compressor during negative 
pressure operation or discharge of cold air can be prevented. 

Also, it is necessary to use the heater core at maximum cool when the heat pump is in use 
but this invention can solve the inconveniences by combining with an automatic air conditioner. 

Brief description of the figures 

The drawings from Figure 1 to Figure 4 show a working example of this invention, 
Figure 1 is a block diagram of the control system of the air conditioner, 
Figure 2 is a schematic diagram of the refrigerating cycle, 
Figure 3 is a flow chart showing the essence of this invention, 

Figure 4 is a connection diagram that connects the compressor to the power source via 
sensors and switches, 

Figure 5 and Figure 6 show a conventional example, Figure 5 is a block diagram 
corresponding to Figure 2, and 

Figure 6 is a schematic diagram of an air conditioner. 
(1)... compressor, (2)... refrigerant piping, (3)... evaporator, (4)... condenser, (8)... heat 
exchanger, (9) . . . engine, (10a)... heater pipeline, (11)... first water valve, (12)... heater core, 
(13)... second water valve, ( 1 4) ... mode sensor, (15)... heat pump sensor, (16)... water 
temperature sensor. 
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Figure 1 



Key: 1 Compressor 

2 Refrigerant piping 

3 Evaporator 

4 Condenser 

8 Heat exchanger 

9 Engine 

10a Heater pipeline 

1 1 First water valve 

12 Heater core 

1 3 Second water valve 

14 Mode sensor 

1 5 Heat pump sensor 

1 6 Water temperature sensor 
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Figure 3 



Key: A Start 

B Auto air conditioner warm up control 

C Blower Auto mode 

D »Air mix damper (20) fixed at Max Cool 
•Second water valve (13) closed 
•First water valve (11) opened 

E *First water valve (11) closed 

• Second water valve (13) opened 

•Air mix damper (20) in the AUTO state 

F •First water valve (1 1) [illegible - closed?] 
•Second water valve (13) opened 
•Air mix damper (2) fixed at Max Hot 

14 Heat mode 



Heat pump on 

Engine water temperature 

60°CWF 




Figure 6 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To allow for heating by effectively using heat drawn 
from cooling on- vehicle heating parts in winter,, and to allow for cooling 
on-vehicle heating parts in summer. 

SOLUTION: A water* coolant heat exchanger 31 is provided on the discharge 
side of a compressor 21 of a refrigerating cycle 20 for heating cooling wacer 
by using gas £ooj.*£C discharged from the compressor. A w^teggg* 25 is 
provided to cool an on-vehicle heat producing component 25a by using coolant, of 
an intermediate cycle pressure. An air-conditioning duct 2 is provided with an 
£Y*3J?°S&.Si£. 23 and a hot ^^X^LA^^iir. core 43, A cooling water circuit 40 is 
provided with an engine 41, a radiator 42, and an electric pump 44, in addition 
to the ^t«r; M CColjyrit heat exchanger 31 and the hot watex^heat^er core 43 . Heat 
resulting from cooling the on-vehicle heat producing component 25a pumped up by 
the compressor 21 is radiated to cooling w-ster, thereby cooling can be 
performed from the heat producing components when the outside temperature is 
high. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to cooling and a deployment of the heat of cooling (waste 
heat) of mounted exoergic components especially about an electric vehicle (EV) and the air conditioner 
for cars suitable as an object for hybrid cars (HV). 
[0002] 

[Description of the Prior Art] The system which heats by using the heat of cooling of mounted exoergic 
components effectively for winter as an air conditioner for EV and HV from before is proposed. For 
example, the air conditioner used for heating is shown in JP,8-258548,A, using the heat of cooling of 
mounted exoergic components as a heat sink of heat pump. Moreover, the air conditioner which heats by 
heating further the cooling water warmed by the heat of cooling of mounted exoergic components by 
heat pump is shown in JP,8-197937,A. 
[0003] 

[Problem(s) to be Solved by the Invention] However, conventionally [ these ], with equipment, since a 
circulating water temperature rises at about 65 degrees C at the time of a summer elevated temperature 
to which an OAT exceeds 40 degrees C since mounted exoergic components are cooled by cooling 
water in a summer, it circulates through this cooling water at a radiator and heat is radiated in the open 
air in the heat of cooling water with the radiator, there is all a problem that mounted exoergic 
components cannot fully be cooled. 

[0004] In view of the point describing above, this invention uses the heat of cooling of mounted 
exoergic components effectively, makes heating possible, and, on the other hand, aims at offering the air 
conditioner for cars which sufficiently enables cooling of mounted exoergic components in a summer in 
winter. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in invention according 
to claim 1 While preparing the water-cooled intermediation heat exchanger (31) which performs heat 
exchange between a compressor regurgitation gas refrigerant and cooling water to the compressor (21) 
discharge side of a refrigerating cycle, and heats this cooling water to it Liquid cooling intermediation of 
the cycle high-tension side is decompressed to an intermediate pressure with the reduced pressure means 
(24) of the high-tension side. When the condensator (25) with which the refrigerant of this intermediate 
pressure flows is formed, and the refrigerant of an intermediate pressure carries out endoergic and 
evaporates from the exoergic components (25a) of car loading in this condensator (25) Exoergic 
components (25a) are cooled. To an air-conditioning air duct (2) From air, carry out endoergic [ of the 
refrigerant of the cycle low-tension side ], evaporate it, install the evaporator (23) which cools air, and it 
sets to an air-conditioning air duct (2). The hot water heater core (43) which carries out heat exchange of 
the air to cooling water, and heats it to the air downstream of an evaporator (23) is installed. 
Furthermore, the engine for obtaining the driving force of a car directly or indirectly in the cooling water 
circuit (40) which circulates through cooling water to this hot water heater core (43) (41), It is 
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characterized by the radiator (42) which carries out heat exchange of the cooling water between the open 
air, and is cooled, the pump (44) which makes a cooling water circuit (40) circulate through cooling 
water, and having a water-cooled intermediation heat exchanger (3 1). 

[0006] According to this, while cooling mounted exoergic components (25a) with the intermediate- 
pressure refrigerant of the refrigerating cycle for car air-conditioning, after pumping up the heat of 
cooling of mounted exoergic components (25a) with a compressor (21) by using the water-cooled 
intermediation heat exchanger (31) which carries out heat exchange of the compressor regurgitation 
refrigerant and cooling water of a refrigerating cycle, heat can be radiated to cooling water. Therefore, 
even if it is at the high outside-air-temperature time of a summer, mounted exoergic components (25a) 
can fully be cooled with an intermediate-pressure refrigerant. 

[0007] And since heat can be radiated also with a radiator (42) not only through a condenser (22) but 
through a water-cooled intermediation heat exchanger (31) in heat dissipation of the refrigerating cycle 
at the time of summer air conditioning, the heat dissipation capacity as the whole cycle can be improved. 
Therefore, a high-pressure rise is controlled and the consumption power (power consumption) of a 
compressor (21) can be reduced. Furthermore, at the time of winter heating, cooling water is heated 
through a water-cooled intermediation heat exchanger (31) using the waste heat of the exoergic 
components (25a) of car loading, and it becomes possible to heat effectively using this cooling water. 
Therefore, heating becomes possible even when there is no engine waste heat. 

[0008] Moreover, since the refrigerating cycle with a gas injection function is constituted from invention 
according to claim 2 to invention according to claim 1, effectiveness, such as heating capacity increase 
by reduction of the compression power by the fall of the compression ratio in the compressor (21) by the 
gas injection function and the refrigerant circulating load increase to a water-cooled intermediation heat 
exchanger (31), can be demonstrated. In invention according to claim 3, moreover, to the downstream of 
the condensator (25) of mounted exoergic components (25a) The bypass path (30a) which bypasses the 
auxiliary condenser (29) which heat exchange of the refrigerant of an intermediate pressure is carried 
out [ condenser ] to the open air, and makes it condense, and this auxiliary condenser (29) is arranged. A 
detection means to detect the physical quantity which arranges a closing motion valve (30) to this 
bypass path (30a), and is equivalent to the temperature of the refrigerant of an intermediate pressure 
(69), It is characterized by having a detection means (66) to detect an OAT, opening a closing motion 
valve (30), when the temperature of the refrigerant of an intermediate pressure is lower than an OAT, 
bypassing said auxiliary condenser (29) and pouring the refrigerant of an intermediate pressure. 
[0009] According to this, in an auxiliary condenser (29), the refrigerant of an intermediate pressure can 
carry out endoergic from the open air, and can prevent certainly the fault of worsening cycle efficiency, 
and, on the other hand, cycle capacity can be increased according to the refrigerant condensation 
operation by the auxiliary condenser (29) at the time of the conditions which can cool and condense the 
refrigerant of an intermediate pressure with an auxiliary condenser (29). Moreover, in invention 
according to claim 4, it is characterized by making it the cooling water cooled with the radiator (42) 
flow into a water-cooled intermediation heat exchanger (3 1) at the time of air conditioning operation at 
least. 

[0010] According to this, the regurgitation gas refrigerant in a water-cooled intermediation heat 
exchanger (31) can be efficiently cooled by the cooling water of the low temperature cooled with the 
radiator (42). Moreover, in invention according to claim 5, it is characterized by making it the cooling 
water heated by the water-cooled intermediation heat exchanger (31) flow into a hot water heater core 
(43) at the time of heating operation at least. 

[001 1] Since it flows into a hot water heater core (43) immediately, without the cooling water heated by 
the water-cooled intermediation heat exchanger (31) radiating heat in other parts of a cooling water 
circuit (40) according to this, heating capacity can be improved effectively. Moreover, the bypass path 
which bypasses a radiator (42) and pours cooling water in invention according to claim 6 (48), It has a 
detection means (65) to detect the closing motion valve (46) which opens and closes this bypass path 
(48), and the circulating water temperature of a cooling water circuit (40). It is characterized by opening 
a closing motion valve (46), bypassing a radiator (42), and pouring cooling water at the time of heating 
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operation, when a circulating water temperature is lower than a predetermined value. 
[0012] According to this, when a circulating water temperature is low, heat dissipation of the cooling 
water in a radiator (42) is prevented, and heating capacity can be secured. Moreover, it is characterized 
by having the flow control valve (45) which controls by invention according to claim 7 the ratio of the 
cooling water flow rate which passes a radiator (42), and the cooling water flow rate which bypasses a 
radiator (42) according to a circulating water temperature. 

[0013] According to this, the suitable circulating water temperature corresponding to change of the 
service condition of air conditioning and heating can be set up by controlling the ratio of the cooling 
water passage flow rate to a radiator (42) by operation of a flow control valve (45). In addition, the sign 
in the parenthesis given to each above-mentioned means and each means given in a claim shows 
correspondence relation with the concrete means given in an operation gestalt mentioned later. 
[0014] 

[Embodiment of the Invention] Hereafter, the operation gestalt which shows this invention in drawing is 
explained. Drawing 1 shows the whole air-conditioner system configuration for cars by 1 operation 
gestalt of this invention. Drawing 1 indicates the case where this invention is applied to be an engine 
(internal combustion engine) 41 to the hybrid car (HV) possessing both motors (not shown) as a car 
transit driving source. The air-conditioning unit 1 for cars is installed in the instrument panel lower part 
of the vehicle indoor anterior part of a car, and the air-conditioning duct 2 constitutes the path for air- 
conditioning which leads air-conditioning air to the vehicle interior of a room. 

[0015] The inhalation openings 4 and 5 which inhale inside-and-outside mind are formed in the end side 
of this air-conditioning duct 2. Change closing motion of the bashful inhalation opening 4 and the open 
air inhalation opening 5 is carried out by the inside-and-outside mind change door 6. Closing motion 
control of this inside-and-outside mind change door 6 is carried out by the servo motor 54. The above- 
mentioned inhalation openings 4 and 5 are adjoined, the blower 3 which ventilates air is installed in the 
air-conditioning duct 2, and this blower 3 is constituted by centrifugal fan 3b driven by motor 3a and 
this motor 3a. On the other hand, two or more outlets 7, 8, and 9 which pass to the vehicle interior of a 
room are formed in the other end side of the air-conditioning duct 2. Change closing motion of these 
outlets 7, 8, and 9 is carried out by the blow-off mode change doors 10, 11, and 12, respectively, and 
blow-off modes, such as a face, a bilevel, a foot, and a defroster, are set up. 
[0016] Moreover, in the air-conditioning duct 2 in the air downstream, the evaporator 23 of a 
refrigerating cycle 20 is formed from the blower 3. The low voltage refrigerant of a refrigerating cycle 
carries out endoergic [ of this evaporator 23 ] from air, and it cools air. Furthermore, the hot water heater 
core 43 of the cooling water circuit 40 is formed in the air downstream from the evaporator 23, and this 
hot water heater core 43 heats air by making cooling water (warm water) into a heat source. 
[0017] Bypass way 43a is formed in the side of this hot water heater core 43, and the air mix door 13 is 
arranged in the air inlet section of the hot water heater core 43 free [ rotation ]. This air mix door 13 
adjusts the flow of the air (warm air) which passes the hot water heater core 43, and the flow of the air 
(cold blast) which passes bypass way 43a and bypasses the hot water heater core 43. As for this air mix 
door 13, opening (the amount of rotation) is controlled by the servo motor 55. 
[0018] Next, the configuration of a refrigerating cycle 20 is explained. The refrigerating cycle is 
constituted by the following devices other than said evaporator 23. that is, a compressor 21 is driven by 
the motor (not shown) ~ it is electromotive and the water-cooled intermediation heat exchanger 3 1 is 
formed in the discharge side of a compressor 21 . Refrigerant passage 3 la to which the regurgitation gas 
refrigerant of a compressor 21 flows, and cooling water path 3 lb to which the cooling water of the 
below-mentioned cooling water circuit 40 flows are prepared in this water-cooled intermediation heat 
exchanger 31, and heat exchange is performed to it between the compressor regurgitation gas refrigerant 
of refrigerant passage 31a, and the cooling water of cooling water path 3 lb. 

[0019] A condenser 22 is . formed in the downstream of this water-cooled intermediation heat exchanger 
3 1, the open air and heat exchange are performed, it is cooled, and a gas refrigerant is condensed here. 
Bypass path 32a is prepared in juxtaposition at this condenser 22, and this bypass path 32a is opened and 
closed with a solenoid valve 32. The 1st electrical-and-electric-equipment expansion valve (the 1st 
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reduced pressure means, high-tension-side reduced pressure means) 24 is formed in the downstream of 
the parallel circuit of this condenser 22 and bypass path 32a, and a high-pressure refrigerant is 
decompressed to the 1st intermediate pressure by this 1st electrical -and-electric-equipment expansion 
valve 24. As for the 1st electrical-and-electric-equipment expansion valve 24, whenever [ valve- 
opening ] (the amount of diaphragms) is electrically controlled so that the 1st intermediate pressure turns 
into target preassure force. 

[0020] And a condensator 25 is formed in the downstream of the 1st electrical-and-electric-equipment 
expansion valve 24, and this condensator 25 cools exoergic components 25a of car loading with the 1st 
intermediate-pressure refrigerant. As exoergic components 25a of car loading here, they are the drive 
motor of HV and EV car and the solid state switch component (power transistor) of the inverter for 
revolving speed control, a mounted dc-battery, etc., for example. 

[0021 ] The auxiliary condenser 29 is formed in the downstream of a condensator 25, and this auxiliary 
condenser 29 condenses the 1st intermediate pressure refrigerant by performing heat exchange between 
the 1st intermediate pressure refrigerant and the open air. Bypass path 30a is prepared in juxtaposition 
also at this auxiliary condenser 29, and this bypass path 30a is opened and closed with a solenoid valve 
30. The 2nd electrical-and-electric-equipment expansion valve (the 2nd reduced pressure means) 26 is 
formed in the downstream of the parallel circuit of this auxiliary condenser 29 and a solenoid valve 30, 
and this 2nd electrical-and-electric-equipment expansion valve 26 decompresses the 1st intermediate- 
pressure refrigerant to the 2nd intermediate pressure further. As for this 2nd electrical-and-electric- 
equipment expansion valve 26, whenever [ valve-opening ] (the amount of diaphragms) is electrically 
controlled so that the 2nd intermediate pressure turns into target preassure force. 
[0022] The vapor-liquid-separation machine 27 is formed in the downstream of the 2nd electrical -and- 
electric-equipment expansion valve 26, and this vapor-liquid-separation machine 27 achieves the 
function to accumulate liquid cooling intermediation while performing vapor liquid separation of the 
refrigerant of the 2nd intermediate pressure. The liquid cooling intermediation by which vapor liquid 
separation was carried out with this vapor-liquid-separation vessel 27 is decompressed by the 
temperature type expansion valve (the 3rd reduced pressure means, low-tension side reduced pressure 
means) 28 to a low voltage pressure. This temperature type expansion valve 28 has temperature sensor 
barrel 28a which senses the temperature of the outlet refrigerant (compressor inhalation refrigerant) of 
an evaporator 23, and it adjusts whenever [ valve-opening ] (refrigerant flow rate) so that the degree of 
superheat of an evaporator outlet refrigerant may be maintained by the predetermined value. 
[0023] A compressor 21 is a gas injection mold compressor which consists of high rank side 
compression zone 21b which compresses the mixed gas of low stage side compression zone 21a (refer to 
the Mollier chart of drawing 2 ) which inhales the refrigerant of the refrigerating cycle low-tension side 
from inhalation port 21c, and is compressed to an intermediate pressure, the gas refrigerant compressed 
to the intermediate pressure, and the gas refrigerant which flows from gas injection port 21 d to a 
discharge pressure, and carries out the regurgitation from regurgitation port 21e, for example, consists of 
a scrolling compressor. 

[0024] Moreover, alternating voltage is impressed to the motor of the refrigerant compressor 21 by the 
inverter 52, and motor rotational speed is continuously changed by adjusting the frequency of alternating 
voltage with this inverter 52. The direct current voltage from the mounted dc-battery 53 is impressed to 
this inverter 52. On the other hand, cooling section 41a of the engine (internal combustion engine) 41 
which serves as a driving source of a car directly and indirectly is prepared in the cooling water circuit 
40. Here, an engine 41 may use the engine 41 else [ in the case of taking out the power directly and 
mechanically and using as a transit driving source of a car ] as only for generator drives. In this case, 
drive of a drive motor and charge to the mounted dc-battery 53 are performed with the generation-of- 
electrical-energy output of a generator, and it runs a car. 

[0025] In the cooling water circuit 40, the closed circuit where cooling water passage 3 lb of the cooled 
radiator 42 which carries out heat exchange to the open air, and the above mentioned water-cooled 
intermediation heat exchanger 31, and said hot water heater core 43 are arranged at an engine 41 and a 
serial, and cooling water circulates through electric Water pump 44 and cooling water which can be 
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driven is constituted, using the mounted dc-battery 53 as a power source also at the time of a halt of an 
engine 41. Electric Water pump 44 feeds cooling water in the direction (the direction of an arrow head) 
which faces to a radiator 42 from an engine 41 . 

[0026] Moreover, while forming the 1st bypass path 47 which bypasses cooling water passage 3 lb of a 
radiator 42 and the water-cooled intermediation heat exchanger 3 1, the 2nd bypass path 48 which 
bypasses a radiator 42 and a flow control valve 45 is formed. The flow control valve 45 is formed in the 
branch point of the inlet-port section of a radiator 42, and the inlet-port section of the 1st bypass path 47. 
the ratio of the circulating water flow which this flow control valve 45 is a cross valve type thing, and 
radiates heat with a radiator 42, and the circulating water flow which bypasses a radiator 42 -- being 
continuous (linear) -- adjustable — it is controllable. For this reason, the flow control valve 45 is 
electrically constituted possible [ adjustment ] in whenever [ valve-opening ]. On the other hand, the 
solenoid valve 46 which opens and closes a path is formed in the 2nd bypass path 48. 
[0027] By the way, in order to carry out energization control of the electrical machinery and apparatus 
of the above-mentioned flow control valve 45 and solenoid-valve 46 grade, it has the air-conditioning 
control unit 51, and this control unit 51 for air-conditioning is a microcomputer and an electronic control 
which consists of that circumference circuit. The control device 51 for air-conditioning also performs 
energization control of an inverter 52, the servo motor 54 for inside-and-outside mind doors, the servo 
motor 55 for air mix doors, electric Water pump 44, a blower 3, the open air blower fans 22a, 29a, and 
42a 5 etc. besides the above-mentioned valves. 

[0028] An input signal is applied to the control unit 51 for air-conditioning from the various following 
sensors etc. that is The temperature of a compressor regurgitation gas refrigerant The discharge- 
temperature sensor 61 to detect, the after [ an evaporator ] temperature sensor 62 which detects the air 
temperature immediately after blow off of an evaporator 23, the water-cooled intermediation inlet 
temperature sensor 63 which detects the cooling water inlet temperature of the water-cooled 
intermediation heat exchanger 3 1, the heater core inlet-port water temperature sensor 64 which detects 
the inlet-port water temperature of the hot water heater core 43, The cold water temperature of engine- 
coolant section 41a The engine water temperature sensor 65 and OAT to detect The outside-air- 
temperature sensor 66 to detect and the air temperature of the vehicle interior of a room Various levers, 
such as temperature control lever 56a of the bashful temperature sensor 67 to detect, the cooling 
temperature sensor 68 which detects the cooling temperature of exoergic components 25a, the 
intermediate pressure refrigerant temperature sensor 69 which detects the coolant temperature of the 
exoergic components condensator 25, and air conditioning controls 56, The air-conditioning actuation 
signal from a switch is inputted into the control unit 51 for air-conditioning. 

[0029] Next, actuation is explained in the above-mentioned configuration. It judges whether drawing 3 
is in whether an air conditioner is in air conditioning operation, and heating operation in step 100 by 
showing the control routine by the control device 51 for air-conditioning, and a control routine starting 
by injection of the air-conditioning actuation switch (not shown) of air conditioning controls 56. This 
judgment is performed by whether the actuated valve position of temperature control lever 56a of air 
conditioning controls 56 is in a low temperature side (air conditioning side), or it is in an elevated- 
temperature side (heating side). 

[0030] If air conditioning operation is judged in step 100, it will progress to step 101 and the solenoid 
valve 32 of a refrigerating cycle 20 and the solenoid valve 46 of the cooling water circuit 40 will be 
closed. While the engine 41 is operating on the usual load conditions at the time of air conditioning 
operation, the circulating water temperature which flows into the water-cooled intermediation heat 
exchanger 3 1 with the heat dissipation engine performance of a radiator 42 is near 60 degree C of 
outlines, and, on the other hand, the gas coolant temperature breathed out from a compressor 21 is 
usually near 80-degreeC. 

[003 1] Therefore, in the water-cooled intermediation heat exchanger 31, since a circulating water 
temperature is that it is lower than a coolant temperature and ****, by the water-cooled intermediation 
heat exchanger 3 1 , the gas refrigerant of elevated-temperature high pressure breathed out from the 
compressor 21 radiates heat to cooling water, and is cooled. Consequently, some compressor 
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regurgitation gas refrigerants are condensed in refrigerant path 3 la of the water-cooled intermediation 
heat exchanger 31. Here, since the solenoid valve 32 of a refrigerating cycle has closed at step 101 like 
**** at the time of air conditioning, with a condenser 22, the refrigerant which came out of refrigerant 
path 3 la of the water-cooled intermediation heat exchanger 3 1 performs the open air and heat exchange, 
and it is cooled and it condenses them. 

[0032] This elevated temperature and high-pressure liquid cooling intermediation are decompressed to 
the 1st intermediate pressure by the 1st electrical-and-electric-equipment expansion valve 24 next, and 
will be in a vapor-liquid two phase condition. And this vapor-liquid two phase refrigerant flows into a 
condensator 25, and cools exoergic components 25a of car loading. That is, in a condensator 25, it cools 
exoergic components 25a while endoergic [ of the liquid cooling intermediation in a vapor-liquid two 
phase refrigerant ] is carried out and it evaporates from exoergic components 25a of car loading. 
[0033] Here^ according to the calorific value of exoergic components 25a, the 1st intermediate-pressure 
coolant temperature is controlled by the 1st electrical-and-electric-equipment expansion valve 24 so that 
the cooling temperature of exoergic components 25a detected by the cooling temperature sensor 68 
serves as a predetermined value (for example, OAT of +5 degrees C). That is, since it is necessary to 
increase the amount of cooling when the calorific value of exoergic components 25a is large, opening of 
the 1st electrical -and-electric-equipment expansion valve 24 is made small, and the 1st (enlarging 
amount of diaphragms) intermediate pressure (coolant temperature) is made low. 
[0034] On the other hand, when the calorific value of exoergic components 25a is small, since there may 
be few amounts of cooling, they enlarge opening of the 1st electrical-and-electric-equipment expansion 
valve 24, and make high the 1st (making amount of diaphragms small) intermediate pressure (coolant 
temperature). Thereby, even if the calorific value of exoergic components 25a of car loading and an 
OAT change, only a complement can always cool exoergic components 25a appropriately. 
[0035] On the other hand, when the coolant temperature detected with the intermediate pressure 
refrigerant temperature sensor 69 is higher than an OAT, the judgment of step 102 of drawing 3 serves 
as YES, and progresses to step 103, and a solenoid valve 30 is closed. Therefore, it flows into the 
auxiliary condenser 29, and the open air and heat exchange are performed, it is cooled again, and the 
refrigerant which came out of the exoergic components condensator 25 is condensed. In contrast, when 
the coolant temperature of the 1st intermediate pressure is lower than an OAT, it progresses to step 104 
from step 102, and a solenoid valve 30 is opened. Therefore, the 1st intermediate-pressure refrigerant 
passes bypass path 30a, bypasses the auxiliary condenser 29, and flows into the 2nd electrical-and- 
electric-equipment expansion valve 26. Thus, when the coolant temperature of the 1st intermediate 
pressure is lower than an OAT, and the 1st intermediate-pressure refrigerant passes through the bypass 
path 30 and bypasses the auxiliary condenser 29, the 1st intermediate-pressure refrigerant can prevent 
beforehand the fault of carrying out endoergic from the open air. 

[0036] And by the 2nd electrical-and-electric-equipment expansion valve 26, the 1st intermediate- 
pressure refrigerant flows into the vapor-liquid-separation machine 27, after being decompressed to the 
2nd intermediate pressure. A two phase refrigerant is separated into gas and liquid by the vapor-liquid- 
separation machine 27, and a gas refrigerant passes along 21f of gas injection piping, and is inhaled in 
the middle of [ d / gas injection port 21] the compression process of a compressor 21. On the other hand, 
the liquid cooling intermediation in the vapor-liquid-separation machine 27 is decompressed to a low 
voltage pressure by the temperature type expansion valve 28, and flows into an evaporator 23. In 
addition, the refrigerant flow rate is controlled by the temperature type expansion valve 28 so that a 
refrigerant evaporates completely at the outlet of an evaporator 23. 

[0037] In the air-conditioning unit 1, with an evaporator 23, a refrigerant and heat exchange are 
performed, it is cooled, and the air ventilated by the blower 3 performs air conditioning of the vehicle 
interior of a room. Here, with an evaporator 23, a refrigerant evaporates, and is gasified, and the gas 
refrigerant is inhaled and compressed into a compressor 21 from inhalation port 21c. The Mollier chart 
of drawing 2 shows the condition of the refrigerant in each device of the above-mentioned refrigerating 
cycle. 

[0038] Next, when actuation of the cooling water circuit 40 at the time of air conditioning is explained 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 7/14/05 



JP,1 1-034640, A [DETAILED DESCRIPTION] 



Page 7 of 10 



based on drawing 4 , the axis of abscissa of drawing 4 takes the cold water temperature of engine- 
coolant section 41a detected by the engine water temperature sensor 65, and an axis of ordinate is the 
ratio (full flow to a radiator passage flow rate / flow control valve 45) of the radiator passage flow rate 
controlled by the flow control valve 45. Since the control characteristic (map) of this drawing 4 is set up 
beforehand, is memorized by ROM of the microcomputer of the control unit 5 1 for air-conditioning and 
the solenoid valve 46 of the radiator bypass path 48 has closed it at the time of air conditioning, it can 
control a radiator passage flow rate by the flow control valve 45. 

[0039] Then, in step 105 of drawing 3 , according to the control characteristic of drawing 4 , the ratio of 
the radiator passage flow rate corresponding to the cold water temperature of engine-coolant section 41a 
is determined, and actuation control of the flow control valve 45 is carried out so that it may become this 
rate of radiator passage flow rate (continuous control of valve element opening, or duty ratio control of 
valve element closing motion). And when the engine 41 has stopped at the time of air conditioning, a 
flow control valve 45 carries out the close by-pass bulb completely of the bypass path 47, and is 
operated by the condition of opening the inlet-port passage to a radiator 42 fully so that it may be set to 
ratio =1 of the radiator passage flow rate of cooling water from the property Fig. of drawing 4 . 
Therefore, the cooling water which came out of electric Water pump 44 passes a flow control valve 45, 
and the full flow flows into a radiator 42. 

[0040] Thereby, with a radiator 42, the full flow of cooling water carries out heat exchange to the open 
air, and is cooled. This cooling water that was cooled and became low temperature flows into cooling 
water path 3 lb of the water-cooled intermediation heat exchanger 31, performs the compressor 
regurgitation gas and heat exchange of a refrigerating cycle, and cools regurgitation gas. The cooling 
water heated by the water-cooled intermediation heat exchanger 3 1 returns to electric Water pump 44 
through the hot water heater core 43 and engine-coolant section 41a. Since the air mix door 13 has 
closed the air inlet section of the hot water heater core 43 at the time of air conditioning, heat exchange 
of the hot water heater core 43 and air is not performed. 

[0041] Since the solenoid valve 46 has closed also when the engine 41 is operating, the cooling water 
which came out of electric Water pump 44 flows into a flow control valve 45. And this cooling water is 
shunted toward the cooling water which passes along a radiator 42 by the ratio according to engine 
water temperature as a flow control valve 45 shows to drawing 4 , and the cooling water which bypasses 
a radiator 42. After being cooled with a radiator 42, the cooling water which passes along a radiator 42 
flows into the water-cooled intermediation heat exchanger 3 1, performs the regurgitation gas refrigerant 
and heat exchange of a refrigerating cycle, and cools a regurgitation gas refrigerant. 
_ [0042] The cooling water which bypassed the radiator 42 and passed through the bypass path 47 joins 
the cooling water which passed along the radiator 42 by the outlet of the water-cooled intermediation 
heat exchanger 31, and returns to electric Water pump 44 through the heater core 43 and engine-coolant 
section 41a. Since the air mix door 13 has closed the air inlet section of the heater core 43 also at this 
time, heat exchange of cooling water and air is not performed with the heater core 43. 
[0043] It is cooled with an evaporator 23, and since the air ventilated with the blower 3 by the above 
actuation blows off to the vehicle interior of a room without passing the heater core 43, it can perform 
air conditioning of the vehicle interior of a room. Since the cooling temperature of exoergic components 
25a of car loading cooled with the 1st intermediate-pressure refrigerant at this time is controlled always 
the optimal irrespective of change of an OAT and calorific value, it can cool exoergic components 25a 
enough also at the time of the high outside air temperature of a summer, and does not cause the lack of 
cooling of exoergic components 25a. 

[0044] Furthermore, the high-pressure refrigerant of a refrigerating cycle 20 conducts heat to cooling 
water not only through the usual condenser 22 but through the water-cooled intermediation heat 
exchanger 31, since it becomes possible [ radiating heat in the open air using a radiator 42 ], it can cool 
exoergic components 25a, even if its thermal load of a cycle increases, can control a high-pressure rise, 
and can prevent the increment in power consumption. In addition, when performing dehumidification 
operation by whenever [ desired blow-off temperature ], by opening the air mix door 13 the degree of 
predetermined angle, and making the heater core 43 pass the air (cold blast) of a predetermined rate, a 
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part of cold blast cooled and dehumidified with the evaporator 23 is reheated, and the cold blast of 
request temperature can be obtained. 

[0045] Next, even if the engine 41 is operating, when calorific value is small, a circulating water 
temperature is low, when the engine 41 is carrying out a long duration halt, if the actuation at the time of 
heating is explained, therefore, the cooling water which flowed out of the engine 41 in this case - if it 
remains as it is, a circulating water temperature is too low and lack of heating capacity arises. Then, it 
heats by operating a refrigerating cycle in such a case and heating cooling water. 

[0046] That is, the electromotive compressor 21 of a refrigerating cycle is operated and heat exchange of 
the regurgitation gas refrigerant and cooling water which were breathed out from the compressor 21 is 
carried out by the water-cooled intermediation heat exchanger 31. Thereby, cooling water can be heated 
while cooling a regurgitation gas refrigerant. Here, at the time of heating, it progresses to step 106 from 
step 100 of drawing 3 , and both the solenoid valves 32 and solenoid valves 30 of a refrigerating cycle 
20 are opened. 

[0047] By valve opening of a solenoid valve 32, the refrigerant which came out of the water-cooled 
intermediation heat exchanger 3 1 passes bypass path 32a, and bypasses a condenser 22. Therefore, all 
heat dissipation from a compressor regurgitation gas refrigerant is performed by the water-cooled 
intermediation heat exchanger 3 1, a compressor regurgitation gas refrigerant is cooled by this water- 
cooled intermediation heat exchanger 31, and it condenses. Then, a refrigerant cools exoergic 
components 25a of car loading with the refrigerant which was decompressed to the 1st intermediate 
pressure by the 1st electrical-and-electric-equipment expansion valve 24 like the time of air 
conditioning, and was decompressed by this 1st intermediate pressure. 

[0048] And at the time of heating, since the solenoid valve 30 is also opened, bypass path 30a is passed 
and it decompresses to the 2nd intermediate pressure by the 2nd electrical-and-electric-equipment 
expansion valve 26. Vapor liquid separation of the refrigerant of this 2nd intermediate pressure is carried 
out with the vapor-liquid-separation vessel 27, liquid cooling intermediation is decompressed by the 
temperature type expansion valve 28 to low voltage, it passes along an evaporator 23, and from the air- 
conditioning air in the air-conditioning duct 2, endoergic [ of this low voltage refrigerant ] is carried out, 
and it evaporates here. The gas refrigerant after evaporation is inhaled by the compressor 21 from 
inhalation port 21c. Moreover, the gas refrigerant in the vapor-liquid-separation machine 27 is inhaled 
by the compressor 21 from injection port 21d through 21f of injection paths. 

[0049] On the other hand, although cooling water is sent out from electric Water pump 44 and circulates 
through the inside of the cooling water circuit 40 of drawing 1 , if it is judged with the detection value of 
the engine-coolant section outlet temperature sensor 65 being lower than a predetermined value (for 
example, 60 degrees C) at step 107 of drawing 3 in that case, it will progress to step 108 and will open a 
solenoid valve 46. Therefore, the warm water from electric Water pump 44 passes along the bypass path 
48, bypasses a radiator 42, and flows into the water-cooled intermediation heat exchanger 3 1 . The 
regurgitation gas refrigerant and cooling water of a refrigerating cycle perform heat exchange within the 
water-cooled intermediation heat exchanger 31, and cooling water is heated while cooling and 
condensing a gas refrigerant. 

[0050] The cooling water heated by the water-cooled intermediation heat exchanger 3 1 flows into the 
heater core 43 immediately. Since the air mix door 13 closes bypass path 43a at the time of heating and 
the air inlet section of the heater core 43 is opened here, all the air sent from the blower 3 passes along 
the heater core 43, it performs cooling water and heat exchange, is heated, serves as warm air, and heats 
by blowing off to the vehicle interior of a room. The cooling water which radiated heat with the heater 
core 43 and became low temperature returns to electric Water pump 44 again through engine-coolant 
section 41a. 

[0051] By the way, even if ENSHIN 41 has stopped temporarily at the time of heating, when a 
circulating water temperature is high, the judgment of step 107 serves as YES and closes a solenoid 
valve 46 at step 108. Therefore, it progresses to step 108 and a flow control valve 45 is controlled 
(control of a radiator passage flow rate). A flow control valve 45 opens the bypass path 47 fully, and is 
operated by the condition of carrying out the close by-pass bulb completely of the inlet-port passage to a 
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radiator 42 so that the ratio of the radiator passage flow rate of cooling water may be set to 0 from the 
control map of drawing 4 at the time of the engine shutdown at the time of heating. Therefore, the full 
flow of the cooling water which came out of electric Water pump 44 passes through the bypass path 47 
from a flow control valve 45, and flows to the outlet side of the water-cooled intermediation heat 
exchanger 3 1 directly. 

[0052] Therefore, without performing heat dissipation with a radiator.42; and endoergic [ in the water- 
cooled intermediation heat exchanger 3 1 ], cooling water flows into the heater core 43 directly, performs 
air and heat exchange and heats the vehicle interior of a room here. Then, cooling water returns to 
electric Water pump 44 through engine-coolant section 41a. If the heat balance at the time of heating is 
considered, it will perform endoergic by cooling of exoergic components 25a of car loading while 
carrying out endoergic [ of the refrigerating cycle 20 ] from the air sent from the blower 3 with the 
evaporator 23. And a part for the work of compression by the compressor 21 is added to a part for 
endoergic [ these ], and heat is radiated to cooling water by the water-cooled intermediation heat 
exchanger 3 1 . Cooling water adds engine waste heat, when there are the part and engine waste heat 
which were heated by the water-cooled intermediation heat exchanger 31, and it radiates heat to air with 
the heater core 43. 

[0053] Therefore, since a part for the waste heat of exoergic components 25a of car loading and work of 
compression is added and heated more than it was cooled with the evaporator 23, the air sent from the 
blower 3 will be heated more than the absorbed air temperature, and can perform heating of the vehicle 
interior of a room. By this, when the engine 41 is carrying out a long duration halt, the engine 41 is 
operating, but even when calorific value is small, the heat of cooling of exoergic components 25a of car 
loading is used effectively, and heating capacity can be improved. 

[0054] Moreover, splitting is carried out to the cooling water passing through the cooling water which 
passes along a radiator 42 by the ratio [ flow control valve / 45 ] corresponding to engine water 
temperature while sending out the cooling water heated by engine-coolant section 41a when engine 
calorific value is large since the engine 41 is operating, a circulating water temperature was high and 
engine waste heat was able to heat like the usual gasoline engine vehicle with electric Water pump 44, 
and the bypass path 47. 

[0055] The cooling water which passes along a radiator 42 flows into the water-cooled intermediation 
heat exchanger 3 1, after being cooled with a radiator 42, performs the regurgitation gas refrigerant and 
heat exchange of a refrigerating cycle, and is heated. Moreover, without being cooled, in the hot state, 
the cooling water which passed through the bypass path 47 and bypassed the radiator 42 joins the 
cooling water which passed the radiator 42 by the outlet side of the water-cooled intermediation heat 
exchanger 3 1 , and goes into the heater core 43 . 

[0056] In order for the air mix door 13 to open the air inlet section of the heater core 43 and to close 
bypass path 43a at the time of heating, when passing the heater core 43, heat exchange of it is carried out 
to cooling water, and the air sent from the blower 3 is heated, and heats by blowing off to the vehicle 
interior of a room. The cooling water which radiated heat with the heater core 43 and became low 
temperature returns to engine-coolant section 41a. 

[0057] On the other hand, a refrigerating cycle 20 operates like the time of an engine shutdown, and 
cools car loading exoergic components 25a. Thereby, in a certain case, heating is fully performed for 
engine waste heat by engine waste heat, and cooling of exoergic components 25a of car loading is also 
performed to coincidence by the refrigerating cycle. Since cooling of exoergic components 25a of car 
loading is performed by the intermediate pressure refrigerant of a refrigerating cycle as explained above, 
also in the time of a summer elevated temperature to which an OAT exceeds 40 degrees C, it is not 
based on an OAT but the always required amount of exoergic components cooling can be secured. 
[0058] Moreover, heat can be radiated also with a radiator 42 in heat dissipation of the refrigerating 
cycle at the time of air conditioning not only through the condenser 22 but through the water-cooled 
intermediation heat exchanger 3 1 by carrying out heat exchange of a refrigerant and the cooling water 
using the water-cooled intermediation heat exchanger 31. Therefore, **** which can improve the heat 
dissipation capacity as the whole cycle, and a high-pressure rise are controlled, and the power 
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consumption of a compressor 21 can be reduced. 

[0059] Furthermore, heating becomes possible, even when it becomes possible to heat through a water- 
cooled intermediation heat exchanger using the waste heat of exoergic components 25a of car loading at 
the time of heating and there is no engine waste heat. 

[Translation done.] 
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PURPOSE: To miniaturize the meter and facilitate the operation thereof by a method wherein an 
intermediate heat exchanger, exchanging the dissipating heat of a condensing side and the 
absorbing heat of an evaporation side, and a device for cooling the difference between heat 
dissipating amount and heat absorbing amount are provided in this meter. 

CONSTITI'TION: Freon gas from a compressor 1 is condensed in a condenser 2 and dissipates 
heat. The dissipated heat is transmitted from a cooling water circuit 10 to a warm-water cir- 
cuit 13 through the intermediate heat exchanger 11. The freon gas, passed through an expan- 
sion valve 3. is evaporated by an evaporator 4, however, heat, absorbed in this case, is sup- 
plied by the dissipated heat of the condensing side, which is obtained by the intermediate heat 
exchanger 11. On the other hand, the heat dissipating amount becomes larger as compared 
with the heat absorbing amount by an amount corresponding to the power of the compressor 
1. therefore, cooling water, passed through the intermediate heat exchanger 11. is cooled by a 
cooling heat exchanger 12 so as to absorb the amount of heat, which is corresponding to the 
difference. This cooling may be fulfilled by utifoing city water and a cooling tower is not 
necessary because ihe amount of heat in this cooling is small. Calorific amount may be 
obtained by measuring the temperatures of the cooling water at the outlet and inlet ports of 
the condenser l and the cooling heat exchanger 12 and the temperatures of the warm- water at 
the inlet and outlet pons of the evaporator 4. 
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Claim 

A type of calorimeter for an air conditioner characterized by the fact that it has an 
intermediate heat exchanger for heat exchange between the warm water circuit of the 
evaporation-side heat exchanger and the cold water circuit of the condensation-side heat 
exchanger, and a cooling heat exchanger is set in said cold water circuit for heat exchange with 
the tap water. 



Detailed explanation of the invention 

The present invention pertains to a type of calorimeter for an air conditioner for 
measurement of the ability of the air conditioner/heater. 



2 



Figure 1 shows the calorimeter for air conditioner of the prior art for measurement of the 
ability of air conditioner/heater. In the air conditioner system that has compressor (1), condenser 
(2), expansion valve (3) and evaporator (4), there is cold water circuit (6) having cooling column 
(5) on the condensation heat-releasing side. Condenser (2) is used to perform heat exchange. 
Also, on the evaporation heat-absorbing side, there is warm water circuit (9) having warm water 
tank (8) with heater (7) contained in it. By means of evaporator (4), heat exchange is performed. 
The temperatures before and after heat exchange of condenser (2) of cold water circuit (6) and 
the temperatures before and after heat exchange in evaporator (4) of warm water circuit (3) are 
measured to perform calorie computation. For said conventional calorimeter, there should be 
cooling column (5) for forming cooling water and warm water tank (8) containing heater (7). 
Depending on the capacity of the air conditioner system, said cooling column and warm water 
tank may have a large size, and the energy consumption is also high. The high cost is undesired. 

In order to solve the aforementioned problem of high cost, the present invention provides 
a technical means that exploits the heat released on the condensation side during heat absorption 
on the evaporation side by means of an intermediate heat exchanger for heat exchange between 
the heat released on the condensation side and the heat absorbed on the evaporation side, and a 
device that cools the difference between the released heat and the absorbed heat. 

According to the present invention, the calorimeter can be made smaller in size and easier 
in operation. Also, as cooling is performed simply by means of the difference between the 
released heat and the absorbed heat, the cooling mechanism is also simpler. 

In the following, an explanation will be given regarding an application example of the 
present invention with reference to Figure 2. 

The creon [sic; Freon] gas from condenser (1) passes through condenser (2), expansion 
valve (3) and evaporator (4), and enters compressor (1). Cold water circuit (10) on the 
condensation heat releasing side has a heat exchanger portion in condenser (2), as well as 
intermediate heat exchanger (1 1) and cooling heat exchanger (12). Also, warm water circuit (13) 
on the evaporation heat absorbing side has heat exchanger portion in the evaporator and 
intermediate heat exchanger (1 1). Pump (14) and auxiliary tank (15) are set in cold and warm 
water circuits (10), (13), respectively. Also, bypass valve (16) is set in the portion of 
intermediate heat exchanger (11), and bypass filter valve (16) is set in the portion of cooling heat 
exchanger (12). (17) represents a flow-rate adjusting valve. 

The Freon gas from compressor (1) is condensed in condenser (2), with heat released. 
The released heat is transferred with cold water circuit (10) to warm water circuit (13) by means 
of intermediate heat exchanger (1 1). The Freon gas passes through expansion value (3) and is 
evaporated in evaporator (4). Heat absorption in this case is provided with the heat released on 
the condensation side by means of intermediate heat exchanger (1 1). On the other hand, because 
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the released heat quantity is larger than the absorbed heat quantity by the power of compressor 
(1), the cooling water passing through intermediate heat exchanger (1 1) is cooled in cooling heat 
exchanger (12) to eliminate the heat quantity of such difference. For this cooling operation, as 
the heat quantity is small, tap water can be used to realize the purpose well, and there is no need 
to make use of a cooling column. The calorie may be determined by measuring the temperatures 
of the cooling water at the inlet and outlet of condenser (2) and cooling heat exchanger (12), and 
the temperatures of the warm water at the inlet and outlet of evaporator (4). 

Brief description of the figures 

Figure 1 is a diagram illustrating the calorimeter in the prior art. Figure 2 is a diagram 
illustrating the calorimeter in an example of the present invention. 

Explanation of the symbols 

1 Compressor 

2 Condenser 

3 Expansion valve 

4 Evaporator 

10 Cold water circuit 

1 1 Intermediate heat exchanger 

12 Cooling heat exchanger 

13 Warm water circuit 




Figure 1 
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* NOTICES * 

jJap^ JPatenjb. . Office, is-.not- responsible -for any - - ^-A^pf- 

damages cause-i by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



(Ciaim(s)] 

[Claim 1] In the ventilation flue (1 1 , 21) to which the taken-in air is sent toward the vehicle interior of a room The heater core 
(13, 23) which takes in using the warm water for cooling an engine (I), and heats air is prepared, between the warm water inlet of 
the concerned heater core (13, 23), and the warm water outlet of the aforementioned engine (1) The 1st heat exchanger (3) which 
heats the warm water which flows into the aforementioned heater core (13, 23) using the refrigerant breathed out from the 
compressor (2) which constitutes a refrigerating cycle is formed, between the warm water outlet of the aforementioned heater core 
(13, 23), and the warm water inlets of the aforementioned engine (1) the outflow from the 1 st aforementioned heat exchanger 
(3) - the bottom a refrigerant - using » the outflow from the aforementioned heater core (13, 23) - the heating apparatus for 
automobiles characterized by forming the 2nd heat exchanger (6) which cools warm water the bottom 

[Claim 2] The heating apparatus for automobiles according to claim 1 characterized by having the 1 st ventilation flue ( 1 1 ) and the 
2nd ventilation flue (21) to which the air taken in, respectively is sent toward the front field and back field of the vehicle interior 
of a room, and arrangmg the aforementioned heater core (13, 23) in the 1st aforementioned ventilation flue (1 1) and the 2nd 
aforementioned ventilation flue (2 1 ), respectively. 

[Claim 3] The heating apparatus for automobiles according to claim 1 or 2 characterized by unifying the 1st aforementioned heat 
exchanger (3) and the 2nd aforementioned heat exchanger (6) with a liquid tank (4) and an expansion valve (5). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the heating apparatus for automobiles which heated 

warm water using the refrigerant of the elevated-temperature hyperbaric pressure within a refrigerating cycle 

[0002] 

[Description of the Prior Art] For example, the conditioner for automobiles which carries out the front field (for example, front 
seat fraction) of the vehicle interior of a room by the front unit, and carries out air conditioning of the back field (for example, 
backseat fractions, such as the 2nd seat and the 3rd seat) independently by the rear unit, respectively and which is usually called a 
dual air-conditioner is carried so that the air-conditioning status comfortable about the whole interior of a room may be acquired 
by a part of latest luxury cars and one-box cars with comparatively large vehicle indoor space. 

[0003] Although a front unit uses an engine cooling water as a heat source as this kind of a conditioner for automobiles for 
example, at the time of heating operation, a rear unit has the system which used the refrigerant of the elevated-temperature 
hyperbaric pressure compressed by the compressor as a heat source. In addition, since this kind of equipment pumps up heat from 
low-temperature exterior air in the cyclic process (refrigerating cycle) of a refrigerant and heats the vehicle interior of a room, it is 
called the conditioner for automobiles of a heat pump formula. 

[0004] However, like the morning of winter, when carrying out heating operation with this kind of equipment, when an OAT is 
low, there is a possibility that it may be hard to be in the status that warm air blows off simultaneously with a start up at the time 
of activation since the temperature of an engine cooling water is low and the climbing speed of the temperature of a refrigerant 
does not have it, either, and the so-called ****** may become inadequate, and a heating performance may also serve as 
insufficient feeling. [ quick ] Especially in the large one-box car of vehicle indoor space which carried the diesel power plant, 
since the temperature rise of an engine cooling water must heat large space late moreover compared with a usual gasoline-engine 
vehicle, there is an inclination which ****** and a heating performance run short of. 

[0005] Then, at present, a refrigerant is heated using the heat of an engine cooling water, and the conditioner for heat pump 
formula automobiles which enthalpy increases and demonstrated the higher heating performance using the refrigerant of a reliance 
elevated temperature is developed (for example, refer to Japanese Patent Application No. 271621 [ seven to ]). 
[0006] 

[Problem(s) to be Solved by the Invention] However, a front unit uses warm water, and if a rear unit is in the above-mentioned 
heat pump formula system which heats air using the refrigerant of the elevated-temperature hyperbaric pressure, respectively, it 
has the following concern matters. 

[0007] When a compressor discharge pressure generally goes up to the 1st in a refrigerating cycle especially about a rear unit for 
compressor protection, in order to perform ON/OFF control of a compressor to it and to lower a discharge pressure to it, A fixed 
limitation is in the ten.v)eratiire of the blow-off style of the air which a fixed limitation is in elevation of a coolant temperature, 
therefore is heated by the heat exchange with that, i.e., temperature, (for example, consideration of the reliability of a compressor 
obtains only the outlet temperature of about 60 degrees C by the maximum). 

[0008] There is a possibility that mpg may fall to it to the usual heating system which heats air chiefly using warm water in order 
to always operate a compressor to the 2nd not only at the time (at the time of a low OAT) of heating but at the time (at the time of 
an interval OAT) of a ** tone. 

[0009] When a compressor etc. should break down to the 3rd, a rear unit stops functioning at all and the heating of a backseat of 
it will become impossible. 

[0010] Since a respectively separate heat source (refrigerant of the elevated-temperature hyperbaric pressure [ former / latter / 
warm water and ]) is used for the 4th in a front unit and a rear unit, enhancement in a heating performance cannot be 
simultaneously aimed at about a front unit and a rear unit with one means. 

[001 1] Only paying attention to heating, it was chiefly asked for the development of the heating apparatus for automobiles which 
can solve the above-mentioned concern matter strongly from there being also many vehicles only carrying the equipment (heating 
apparatus for automobiles) which heats the vehicle interior of a room by the place as an air conditioner for automobiles in a cold 
district etc., and there being much need over such a heating apparatus for automobiles. 

[0012] These people are made now paying attention to the above-mentioned technical probrem in the conditioner for heat pump 
formula automobiles under development, and on the basis of the existing warm water formula heater, this invention aims at 
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offering the completely new heating apparatus for automobiles which can solve all the above-mentioned concern matters, while. 

[0013] _ _ ... - - - - - - 

. ^ (Means for Solying.the.Eroblem} In-oidertoattain the abbve^menfioned purpose, invention according to claim 1 In the ventilation 
flue to which the taken-in air is sent toward the vehicle interior of a room, the heater core which takes in using the warm water for 
cooling an engine, and heats air is prepared between the warm water inlet of the concerned heater core, and the warm water 
outlet of the aforementioned engine The 1st heat exchanger which heats the warm water which flows into the aforementioned 
heater core using the refrigerant breathed out from the compressor which constitutes a refrigerating cycle is formed, between the 
warm water oudet of the aforementioned heater core, and the warm water inlet of the aforementioned engine It is characterized by 
forming the 2nd heat exchanger which cools the warm water which flowed out of the aforementioned heater core using the 
refrigerant which flowed out of the 1st aforementioned heat exchanger. 

[0014] If it is in this invention, the warm water which flows from an engine to a heater core is heated by the heat exchange 
(thermolysis from a cycle) with the refrigerant of the elevated-temperature hyperbaric pressure breathed out from the compressor 
with the 1st heat exchanger, using [ that is, ] the refrigerant breathed out from the compressor, and the temperature rises. Thereby, 
in order for hotter warm water to flow to a heater core, the air which passes a heater core is more heated by the elevated 
temperature, and blow-off wind temperature rises. Moreover, the warm water which returns from a heater core to an engine 
returns to an engine, pfter being cooled by the heat exchange (endothermic to a cycle) with the refrigerant which the 
low-temperature low voltage by which flows out of the 1 st heat exchanger and heat insulation expansion was carried out with the 
expansion valve through the liquid tank tends to evaporate, using [ that is, ] the refrigerant which flowed out of the 1 st heat 
exchanger with the 2nd heat exchanger. That is, although direct air is not heated like the so-called heat pump formula heater using 
the refrigerant of the elevated-temperature hyperbaric pressure but warm water is heated indirectly, compared with a usual warm 
water formula heater, a heating performance improves by heating warm water from the warm water temperature which flows a 
heater core rising. Moreover, in order to make into the heat source of the blow-off style the warm water which can carry out a 
temperature rise to about 100 degrees C, even if it compares with the heat pump formula heater which has a fixed limitation in 
elevation of a coolant temperature by compressor discharge-pressure (Pd) control, a heating performance improves. 
[00 1 5] Moreover, if it is made to suspend a compressor after the temperature of warm water fully rises in order to operate as a 
usual warm water formula heater, if a compressor is suspended, it is not necessary to make a compressor always come to operate; 
[0016] Moreover, since it can operate in addition as a usual warm water formula heater although heating of the warm water by the 
heat exchange with a refrigerant becomes impossible even when a compressor etc. breaks down, the heating itself is still possible. 

[00 1 7] Invention according to claim 2 has the 1 st ventilation flue and the 2nd venti lation flue to which the air taken in, 
respectively is sent in invention of the claim 1 above-mentioned publication toward the front field and back field of the vehicle 
interior of a room, and is characterized by arranging the aforementioned heater core in the 1st aforementioned ventilation flue and 
the 2nd aforementioned ventilation flue, respectively. 

[0018] if it is in this in/ention « the front field (front side) of the vehicle interior of a room, and a back field (rear **) - it is 
heated by the warm water heated by both the heat exchanges with a refrigerant Thereby, enhancement in a heating performance is 
simultaneously achieved about rear ** a front side with one means. 

[001 9] Invention according to claim 3 is characterized by unifying the 1st aforementioned heat exchanger and the 2nd 
aforementioned heat exchanger with a liquid tank and an expansion valve in invention the above-mentioned claim 1 or given in 
two. 

[0020] If it is in this invention, the 1st heat exchanger, the 2nd heat exchanger, a liquid tank, and an expansion valve are unified, 
and validation of space efficiency is attained. For example, it can attach in the under floor space of a vehicle in one unit. 
[0021] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained using a drawing. Drawing 1 is an 
oudine block diagram showing the 1 operation gestalt of the heating apparatus for automobiles concerning this invention. This 
heating apparatus for automobiles has the front unit 10 and the rear unit 20 which heat the inside-and-outside mind taken in with 
the blower, and blow off toward the front seat and backseat of the vehicle interior of a room, respectively. 
[0022] Both [ these ] the units 10 and 20 have the completely same configuration, arrange the blowers 1 2 and 22 and the heater 
cores 1 3 and 23 in the ventilation flue 1 1 formed in casing, and 21 like the heating apparatus for automobiles of the general 
former sequentially from the upstream side of the direction of flow of the air shown by the white arrow head, respectively, and are 
constituted. Hereafter, the heater core 13 in the front unit 10 is made to call a front heater core and the heater core 23 in the rear 
unit 20 rear heater core, respectively. The heater cores 1 3 and 23 are heat exchangers which take in using the cooling water 
(warm water) of an engine 1, and heat air. In addition, although not illustrated, more, both the units 10 and 20 have an intake unit 
and a heater unit sequentially from an upstream side, connect both by the heater duct and are constituted by the detail. An intake 
door and the aforementioned blowers 12 and 22 are arranged at an intake unit, and an air mix door and the aforementioned heater 
cores 1 3 and 23 are arranged at the heater unit. An air mix door is prepared in the front face of the heater cores 1 3 and 23, the 
proportion with the cold blast (open air) which bypassed the warm air which passed the heater cores 13 and 23, and this is 
adjusted, and air is made not to circulate in the down-stream region of the heater cores 1 3 and 23 to making the air of request 
temperature *♦*♦, or the heater cores 13 and 23. Moreover, the various outlets to the front seat and backseat of the vehicle 
interior of a room are formed in heater core [ of a heater unit ] 1 3, and 23 lower-stream-of-a-river side, respectively. 
[0023] the warm water which an engine 1 , and each unit 10 and the heater cores 1 3 and 23 in 20 are connected for warm water 
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piping, respectively, and came out of the engine - on the way - coming out - shunting - each heater cores 13 and 23 - flowing 
- the outflow from each heater cores 1 3 and 23 « the bottom ~ warm water - on the way it comes out, and it joinsjuid, returns- 
to an engine 1 Moreover, although not illustrated,Jhejy^ of each heater cores 13 and 

•23rrespectivery^d^arm water'introduces from an engine 1 to each heater cores 1 3 and 23 by changing this water cock into the 
open status, respectively. 

[0024] Moreover, the compressor 2 by which a rotation drive is carried out with an engine 1 , the capacitor 3 which functions as 
the 1 st heat exchanger and in which hot water circulating is possible, the liquid tank 4, the expansion valve 5, and the evaporator 
6 that functions as the 2nd heat exchanger and in which hot water circulating is possible are arranged in the exterior of both the 
units 1 0 and 20. A refrigerating cycle connects these compressors 2, the capacitor 3, the liquid tank 4, the expansion valve 5, and 
the evaporator 6 for piping, and is constituted. For example, an outline and structure which is shown in drawing 2 are carried out, 
the path where warm water flows, and the path where a refrigerant flows are formed in each interior, respectively, and a heat 
exchange performs the capacitor 3 and the evaporator 6 between warm water and a refrigerant. 

[0025] The capacitor 3 is formed between the warm water inlet (*♦****) 0 f the heater cores 13 and 23, and the warm water 
outlet of an engine 1 , and has the function to heat the warm water which flows from an engine 1 to each heater cores 1 3 and 23 by 
the heat exchange (thermolysis from a cycle) with the refrigerant of the elevated-temperature hyperbaric pressure breathed out 
from the compressor I , using [ that is, ] the refrigerant breathed out from the compressor 2. 

[0026] A refrigerant is used the bottom, the warm water which the evaporator 6 is formed between the warm water outlet 
(juncture) of the heater cores 1 3 and 23, and the warm water inlet of an engine 1 , and returns from each heater cores 1 3 and 23 to 
an engine 1 on the other hand -- the outflow from a capacitor 3 — That is, it has the function cooled by the heat exchange 
(endothermic to a cycle) with the refrigerant which the low-temperature low voltage by which flows out of a capacitor 3 and heat 
insulation expansion was carried out with the expansion valve 5 through the liquid tank 4 tends to evaporate. 
[0027] Next, an operation is explained. If the front unit 10 and the rear unit 20 make each water cock (not shown) open at the 
time of heating, after v:arm water's flowing into the front heater core 13 and the rear heater core 23 through a capacitor 3 from an 
engine 1 , respectively and circulating the interior after that, it flows out of the front heater core 1 3 and the rear heater core 2 3 , 
respectively, and returns to an engine 1 through an evaporator 6. If a compressor 2 is turned on at this time, the refrigerating cycle 
through which the compressor 2 -> capacitor 3 -> liquid tank 4 -> expansion valve 5 -> evaporator 6 -> compressor 2 and a 
refrigerant circulate will be materialized, and the capacitor 3 and the evaporator 6 will function, respectively. That is, adiabatic 
compression of the refrigerant inhaled by the compressor 2 in the state of superheated steam is carried out by the compressor 2, it 
turns into the gas refrigerant of the elevated-temperature hyperbaric pressure, and is breathed out from a compressor 2. The gas 
refrigerant of this elevated-temperature hyperbaric pressure is led to a capacitor 3, emits heat to the warm water which flowed 
from the engine 1 here, heats the warm water, and turns into liquid cooling intermediation of the moderate temperature hyperbaric 
pressure. Subsequently, this liquid cooling intermediation passes through the liquid tank 4, after it turns into the vapor-liquid 
mixture refrigerant which carries out heat insulation expansion and is easy to evaporate by passing the expansion valve 5, absorbs 
heat from the warm water which is led to an evaporator 6 and flowed out of each heater cores 1 3 and 23 here, cools the warm 
water, it continues isotonic expansion, evaporating, serves as superheated steam, and is again inhaled by the compressor 2. * 
Therefore, since it is heated by the heat exchange with the gas refrigerant of the elevated-temperature hyperbaric pressure and the 
temperature rises by the capacitor 3, hotter warm water comes to flow to each heater cores 1 3 and 23, and the heating 
performance of warm water which flows from an engine 1 to each heater cores 1 3 and 23 of each heater cores 1 3 and 23 
improves. Consequently, the air which passes each heater cores 1 3 and 23 will be more heated by the elevated temperature. 
Moreover, since it is cooled by the heat exchange with the refrigerant to which low-temperature low voltage tends to evaporate 
the warm water which returns from each heater cores 13 and 23 to an engine 1 by the evaporator 6 and the temperature falls, the 
cooling effect of an engine 1 increases. In addition, if a compressor 2 is turned off, the above-mentioned refrigerating cycle will 
not be materialized but will operate as a usual warm water formula heater using warm water. 

[0028] After heating the air incorporated in the front unit 10 and the rear unit 20 by each blowers 1 2 and 22, respectively at this 
time in each heater cores 13 and 23, it flows down and blows off from a predetermined outlet to the front seat and backseat of the 
vehicle interior of a room. Heating or the ** tone of a front seat and the backseat is independently carried out by adjusting the 
opening of each air mix door (not shown), respectively in that case. 

[0029] Moreover, after the temperature of warm water fully rises, a compressor 2 is turned off, a heat pump system is stopped, 

and it is made to operate as a usual warm water formula heater so that warm water may not be heated superfluously. 

[0030] In addition, in the early stages of heating, it is also possible to add the control whose air is made not to pass each heater 

cores 1 3 and 23 by each air mix door (not shown) until blow-off wind temperature becomes to some extent high. 

[003 1] Moreover, at the time of a ** tone, the mix rate with the cold blast (open air) which bypassed the warm air which adjusts 

the opening of each air mix door (not shown), and was heated with each heater cores 1 3 and 23, and it is adjusted, and outlet 

temperature is adjusted. 

[0032] Moreover, when it is not necessary to heat (for example, summer), each water cock (not shown) is made close and warm 
water is made not to be introduced into each heater cores 1 3 and 23. 

[0033] Therefore, although according to this operation gestalt direct air is not heated like the so-called heat pump formula heater 
using the refrigerant of the elevated-temperature hyperbaric pressure but warm water is heated indirectly, since the warm water 
temperature which flows the heater cores 13 and 23 by heating warm water by the refrigerant rises, a heating performance 
improves compared v >. : th a usual warm water formula heater. Moreover, even if it compares with the heat pump formula heater 
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which has a fixed limitation in elevation of a coolant temperature by compressor discharge-pressure (Pd) control as described 
above in order to make into the heat source of the blow-off style the warm water which can carry out a temj)eratur&rise taabout— 
100 degrees C, a heating performance impjwes^ of 70 degrees 

.Cor-more was obtairi^*by"the"ma»mum. 

[0034] Moreover, if it is made to suspend a compressor 2 after warm water temperature fully rises in order to operate as a usual 
warm water formula heater, if a compressor 2 is turned off, it is not necessary to make a compressor 2 always become unable to 
operate, and enhancement in mpg can be aimed at. 

[0035] Furthermore, since it can operate in addition as a usual warm water formula heater although heating of the warm water by 
the heat exchange with a refrigerant becomes impossible even when a compressor 2 etc. breaks down, the heating itself is still 
possible. That is, the recovery at the time of the compressor 2 and a system failure is possible. 

[0036] Moreover, since the warm water with which the front unit 10 and the rear unit 20 were heated by the heat exchange with a 
refrigerant can heat, enhancement in a heating performance can be simultaneously aimed at about rear ** a front side. 
[0037] In addition, in order to aim at validation of space efficiency, and a reduction of a cost, it is desirable to unify a capacitor 3, 
the evaporator 6, the liquid tank 4, and the expansion valve 5. The external view showing [ 3 ] an example of the unified unit and 
the drawing 4 are ** type views showing the structure of this unit Here, drawing 4 (A) shows the structure where warm water 
flows, and drawing 4 (B) shows the structure where a refrigerant flows. 

[0038] The unit with which 30 were united, the capacitor section in which 3 1 is equivalent to a capacitor 3, the liquid tank section 
in which 32 is equivalent to the liquid tank 4, and 33 are the evaporator sections equivalent to an evaporator 6 among drawing. 
The expansion valve 5 is attached in the evaporator section 33 of a unit 30. 

[0039] Thus, when a capacitor 3, the evaporator 6, the liquid tank 4, and the expansion valve 5 are unified, it can attach in the 
under floor space of a vehicle in one unit, and the formation of ** space is possible and low-cost-ization is also attained. 
Moreover, since the liquid tank 4 and the evaporator 6 were unified and the liquid tank section 32 and the evaporator section 33 
were contacted, a heat exchange is performed among both and a performance improves. 
[0040] 

[Effect of the Invention] The warm water temperature which was described above and which flows a heater core since warm 
water is heated like using the refrigerant of the elevated-temperature hyperbaric pressure according to invention according to 
claim 1 rises, and a heating performance improves. Moreover, even if it suspends a compressor, in order to operate as a usual 
warm water formula heater, it is not necessary to always operate a compressor and enhancement in mpg is achieved. Furthermore, 
since it can still operate as a usual warm water formula heater even when a compressor etc. breaks down, the heating itself is still 
possible. 

[0041] Since heating was made [ according to invention according to claim 2 ] possible with the warm water with which front [ of 
the vehicle interior of a room ] and rear ** was heated by the heat exchange with a refrigerant in addition to the effect of the 
invention of the claim 1 above-mentioned publication, enhancement in a heating performance can be simultaneously aimed at 
about rear ** a front side with one means. 

[0042] According to invention according to claim 3, since the 1st heat exchanger, the 2nd heat exchanger, the liquid tank, and the 
expansion valve were unified in addition to the effect of the invention the above-mentioned claim 1 or given in two, validation of 
space efficiency and a reduction of a cost are achieved. 
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Claims 

1. A heating system for automobile characterized by the fact that heater cores (13) and 
(23), which heat the intake air by using the hot water for cooling engine (1) were provided within 
ventilation trunks (11) and (21), which feed the intake air towards the car chamber, first heat 
exchanger (3), which heats the hot water flowing into aforementioned heater cores (13) and (23) 
by utilizing the coolant discharged from compressor (2) composing a refrigerating cycle was 
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provided between the hot water inlets of heater cores (13) and (23) and the hot water outlet of 
aforementioned engine (1), and second heat exchanger (6), which cools the hot water flowing out 
from aforementioned heater cores (13) and (23) by utilizing the coolant flowing out from 
aforementioned first heat exchanger (3) was provided between the hot water outlets of 
aforementioned heater cores (13) and (23) and the hot water inlet of aforementioned engine (1). 

2. The heating system for automobile described in Claim 1 characterized by the fact that 
there is first ventilation trunk (11) and second ventilation trunk (21), which respectively feeds the 
intake air toward the front area and the rear area of the car chamber and aforementioned heater 
cores (13) and (23) were respectively arranged in aforementioned first ventilation trunk (1 1) and 
aforementioned second ventilation trunk (21). 

3. The heating system for automobile described in Claim 1 or Claim 2 characterized by 
the fact that aforementioned first heat exchanger (3) and aforementioned second heat exchanger 
(6) were integrated together with liquid tank (4) and expansion valve (5). 

Detailed explanation of the invention 
[0001] 

Industrial application field 

The present invention relates to a heating system for automobile, which heats the hot 
water by utilizing the high-temperature high-pressure coolant in the refrigerating cycle. 

[0002] ' 
Prior art 

For example, in some of the recent high class automobiles and one box cars with a 
relatively large space within the car chamber, an air conditioning system for automobile 
normally referred to as a dual air conditioner, which separately air conditions the front area (e.g., 
the front seat section) of the car chamber with a front unit and the rear area (e.g., the rear seat 
section such as the second seat, third seat, etc.) with a rear unit so that a comfortable air 
conditioned state can be achieved throughout the entire car chamber. 

[0003] 

This type of air conditioning system for automobile, utilizes a system wherein the front 
unit uses the engine cooling water as the heat source during a heating operation and the rear unit 
uses the high-temperature high-pressure coolant that was compressed according to a compressor 
as the heat source. Incidentally, this type of system is referred to as a heat pump type air 
conditioning system for automobile due to heating the car chamber by pumping up heat from the 
outside air of low temperature in the circulation process (refrigerating cycle) of the coolant. 
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[0004] 

However, when carrying out a heating operation with this type of system, the temperature 
of the engine cooling water is low at the start when the outside temperature is low such as winter 
mornings and the increasing speed of the coolant temperature is also slow, hence it is difficult to 
achieve a state of warm air blowing out concurrent to start of driving, so-called immediate 
heating is insufficient, and there is a concern over even the heating performance becoming 
deficient. Also, in an one box car with a large space in the car chamber loaded with a diesel 
engine in particular, increase in the temperature of engine cooling water is slow in comparison 
with a car having a regular gasoline engine, and moreover, a wide space has to be heated hence 
there is a tendency for the immediate heating property and heating performance becoming 
deficient. 

[0005] 

Therefore, a heat pump type automobile air conditioning system has been developed, 
which was designed for high heating performance by heating the coolant utilizing the heat of the 
engine cooling water and using the coolant of high temperature obtained from increase in the 
enthalpy (e.g., refer to Patent Application Number Hei 7[1995]-271621). 

[0006] 

Problems to be solved by the invention 

However, in the aforementioned heat pump type system, which heats the air by the front 
unit utilizing hot water and the rear unit utilizing the high-temperature high-pressure coolant, 
there are the following concerns. 

[0007] 

First, the rear unit generally decreases the discharge pressure by performing on/off 
control of the compressor when the compressor discharge pressure rises in order to protect the 
compressor during a refrigerating cycle, hence there is a fixed limit to the increase in the coolant 
temperature. Therefore, there is a fixed limit even in the temperature of the air heated according 
to heat exchange, namely, the temperature of the blowout air (e.g., when the reliability of the 
compressor is considered, only maximum air outlet temperature of about 60°C can be obtained). 

[0008] 

Second, the compressor is constantly operated not only during a heating (when the 
outside temperature is low) but even during a temperature control (when the outside temperature 
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is median) hence there is a concern over the fuel consumption dropping with respect to a regular 
heating system, which heats the air by exclusively utilizing hot water. 

[0009] 

Third, if by some chance the compressor, etc. fails, the rear unit will cease to function all 
together and the rear seat cannot be heated. 

[0010] 

Fourth, a separate heat source is used for the front unit and the rear unit (hot water for the 
former and high- temperature high-pressure coolant for the latter) hence it is not possible to 
improve the heating performance of the front unit and the rear unit concurrently with one means. 

[0011] 

Incidentally, in a cold region for example, there are many vehicles loaded only with a 
system that heats the car chamber (automobile heating system) as an air conditioning system and 
there was a great demand for such automobile heating system, hence development of an 
automobile heating system capable of solving the aforementioned concerns by focusing only on 
heating was necessary. 

[0012] 

The present invention was made by giving attention to the aforementioned problems in 
the heat pump type automobile air conditioning system currently being developed by the present 
applicant and the purpose thereof is to provide a totally new automobile heating system which 
solves all the aforementioned concerns while based on the existing hot water type heater. 

[0013] 

Means to solve the problems 

In order to achieve the aforementioned objective, the invention according to Claim 1 is 
characterized by the fact that heater cores, which heat the intake air using the hot water for 
cooling the engine, were provided within the ventilation trunks, which feed the intake air toward 
the car chamber, a first heat exchanger, which heats the hot water flowing into the heater cores 
by utilizing the coolant discharged from the compressor composing a refrigerating cycle was 
provided between the hot water inlets of the heater cores and the hot water outlet of the 
aforementioned engine, and a second heat exchanger, which cools the hot water flowing out from 
the aforementioned heater cores by utilizing the coolant flowing out from the aforementioned 
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first heat exchanger was provided between the hot water outlets of the aforementioned heater 
cores and the hot water inlet of the aforementioned engine. 

[0014] 

In this invention, the hot water flowing into the heater cores from the engine is heated by 
utilizing the coolant discharged from the compressor, namely, according to heat exchange 
(radiation from the cycle) with the coolant of high- temperature high-pressure discharged from 
the compressor in the first heat exchanger and the temperature increases. As a consequence, hot 
water flows into the heater cores hence the air passing through the heater cores is heated to a 
higher temperature and the temperature of the blowout air increases. Also, the hot water 
returning to the engine from the heater cores is cooled in the second heat exchanger by utilizing 
the coolant flowing out from the first exchanger, namely, according to heat exchange (heat 
adsorption to the cycle) with the easily gasifying coolant of low-temperature low-pressure, which 
flowed out from the first heat exchanger, passed through a liquid tank, and was applied with 
adiabatic expansion in the expansion valve, and then returns to the engine. Namely, hot water is 
heated indirectly instead of air being heated directly by utilizing a high-temperature 
high-pressure coolant like in the so-called heat pump type heater. However, the temperature of 
the hot water flowing through the heater coresincreases by heating the hot water hence the 
heating performance improves in comparison with the regular hot water type heater. Also, hot 
water that increases in temperature to almost 100°C is the heat source of the blowout air hence 
the heating performance improves in comparison with the heat pump type heater which has a 
fixed limit in the increase of the coolant temperature due to control of the compressor discharge 
pressure (Pd). 

[0015] 

Also, if the compressor is stopped, it operates as a regular hot water type heater, hence 
the compressor need not be operated constantly if composed to stop after the temperature of the 
hot water has increased sufficiently. 

[0016] 

Also, even if the compressor, etc. fails, it can operate as a regular hot water type heater 
even though heating of the hot water according to heat exchange with the coolant becomes 
impossible hence heating itself is still possible. 
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[0017] 

The invention according to Claim 2 is characterized by the fact that in the aforementioned 
invention described in Claim 1, there is a first ventilation trunk and a second ventilation trunk, 
which respectively feeds the intake air toward the front area and the rear area of the car chamber 
and the aforementioned heater cores were respectively arranged in the aforementioned first 
ventilation trunk and the aforementioned second ventilation trunk. 

[0018] 

In this invention, both the front area (front side) and the rear area (rear side) of the car 
chamber are heated according to the hot water heated according to heat exchange with a coolant. 
As a consequence, the heating performance on the front side and the rear side can be improved 
concurrently with one means. 

[0019] 

The invention according to Claim 3 is characterized by the fact that in the invention 
described in Claim 1 or Claim 2, the aforementioned first heat exchanger and the aforementioned 
second heat exchanger, were integrated together with a liquid tank and an expansion valve. 

[0020] 

In this invention, the first heat exchanger, the second heat exchanger, the liquid tank, and 
the expansion valve are integrated and space efficiency is achieved. For example, mounting in 
the space under the floor of the vehicle as one unit is possible. 

[0021] 

Embodiments of the invention 

Below, working examples of the present invention will be described using the drawings. 
Figure 1 is a schematic diagram showing a working example of a heating system for automobile 
related to the present invention. This heating system for automobile has front unit (10) and rear 
unit (20), which heat the inside and outside air taken in with an air blower and blows out towards 
the front seat and the rear seat in the car chamber. 

[0022] 

Both of these units (10) and (20) are respectively constituted by arranging air blowers 
(12), (22) and heater cores (13), (23) in order from the upstream side in the flow direction of air 
indicated with the stripped arrow within ventilation trunks (11) and (21), which are formed 
within a casing like in the conventional generic heating system for automobile. Hereinafter, 
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heater core (13) in front unit (10) will be referred to as front heater core and heater core (23) in 
rear unit (20) as rear heater core. Heater cores (13) and (23) are heat exchangers that heat the 
intake air by utilizing the cooling water (hot water) in engine (1). Though not shown in the 
figure, to be more specific, both units (10) and (20) are composed to have an intake unit and a 
heater unit in order from the upstream side and both are connected with a heater duct. An intake 
door and aforementioned air blowers (12) and (22) are arranged in the intake unit and an air mix 
door and aforementioned heater cores (13) and (23) are arranged in the heater unit. The air mix 
door is provided on the front faces of heater cores (13) and (23) and creates air of desired 
temperature at the downstream area of heater cores (13) and (23) by adjusting the ratio of the hot 
air that passed through heater cores (13) and (23) and the cold air (outside air) which bypassed 
heater cores (13) and (23) or prevents air from flowing through heater cores (13) and (23). Also, 
various air outlets to the front seat and the rear seat in the car chamber are respectively formed 
on the downstream side of heater cores (13) and (23) in the heater unit. 

[0023] 

Engine (1) and heater cores (13) and (23) in units (10) and (20) are connected 
respectively with a hot water piping so that the hot water flowing out from the engine is divided 
at midway and flows into heater cores (13) and (23) and the hot water flowing out from heater 
cores (13) and (23) is converged at midway and returns to engine (1). Also, though not shown in 
the figure, a valve is provided to the respective hot water inlet of heater cores (13) and (23) and 
hot water is introduced respectively to heater cores (13) and (23) from engine (1) by opening 
these valves. 

[0024] 

Also, compressor (2), which is rotated according to engine (1), condenser (3), which 
functions as the first heat exchanger and is capable of circulating hot water, liquid tank (4), 
expansion valve (5), and evaporator (6), which functions as the second heat exchanger and 
capable of circulating hot water are arranged on the outside section of both units (10) and (20). A 
refrigerating cycle is composed by connecting the compressor (2), condenser (3), liquid tank (4), 
expansion valve (5), and evaporator (6) with piping. For example, condenser (3) and evaporator 
(6) have the structure shown schematically in Figure 2 and a passage through which hot water 
flows and a passage through which a coolant flows are respectively formed on the respective 
inside part and composed for heat exchange to be carried out between the hot water and the 
coolant. 
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[Q025] 

Condenser (3) is provided between the (dividing point of) hot water inlets of heater cores 
(1 3) and (23) and the hot water outlet of engine (1) and has a function of heating the hot water 
flowing into heater cores (13) and (23) from engine (1) by utilizing the coolant discharged from 
compressor (2), namely, according to heat exchange (radiation from the cycle) with the 
high-temperature high-pressure coolant discharged from compressor (2) 

[0026] 

On the other hand, evaporator (6) is provided between the (converging point of) hot water 
outlets of heater cores (13) and (23) and the hot water inlet of engine (1) and has a function of 
cooling the hot water returning to engine (1) from heater cores (13) and (23) by utilizing the 
coolant flowing out from condenser (3), namely, according to heat exchange (heat absorption to 
the cycle) with the easily gasifying coolant of low-temperature and low-pressure, which flowed 
out from condenser (3) 5 passed through liquid tank (4), and applied with adiabatic expansion in 
expansion valve (5). 

[0027] 

Next, the operation will be described. When both front unit (10) and rear unit (20) open 
the respective valve (not shown in the figure) during a heating, hot water flows respectively into 
front heater core (13) and rear heater core (23) from engine (1) via condenser (3). After flowing 
through the inside, the hot water flows out respectively from front heater core (13) and rear 
heater cores (23) and returns to engine (1) via evaporator (6). When compressor (2) is turned on 
at this time, a refrigerating cycle wherein the coolant circulates in the order of compressor (2) -> 
condenser (3) — » liquid tank (4) -> expansion valve (5) — > evaporator (6) — » compressor (2) is 
established and condenser (3) and evaporator (6) function respectively. Namely, the coolant 
suctioned into compressor (2) in a superheated steam state is applied with adipabatic 
compression in compressor (2), becomes a high-temperature high-pressure gas coolant, and is 
discharged from compressor (2). This high-temperature high-pressure gas coolant is guided into 
condenser (3) and here radiates heat to the hot water that flowed in from engine (1), heats this 
hot water, and becomes a median-temperature high-pressure liquid coolant. Next, this liquid 
coolant is applied with adiabatic expansion by passing through expansion valve (5) via liquid 
tank (4), becomes an easily gasifying coolant of gas and liquid mixture, and then is guided to 
evaporator (6). Here, heat is absorbed from the hot water flowing out from heater cores (13) and 
(23), cools this hot water, isobaric expansion is continued while evaporating, and suctioned into 
compressor (2) again as superheated steam. Therefore, the hot water flowing into heater cores 
(13) and (23) from engine (1) increases in temperature by being heated according to heat 
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exchange with the high-temperature high-pressure gas coolant in condenser (3), hence hot water 
of high temperature flows into heater cores (13) and (23) and the heating performance of heater 
cores (13) and (23) improves. As a result, the air passing through heater cores (13) and (23) is 
heated to a higher temperature. Also, the hot water returning to engine (1) from heater cores (13) 
and (23) decreases in temperature by being cooled according to heat exchange with the easily 
gasifying coolant of low-temperature low-pressure in evaporator (6), hence the cooling effect of 
engine (1) is enhanced. Incidentally, if compressor (2) is turned off, the aforementioned 
refrigerating cycle is not established and functions as a regular hot water type heater that utilizes 
hot water. 

[0028] 

At this time, the air taken into front unit (10) and rear unit (20) according to air blowers 
(12) and (22) is heated in respective heater cores (13) and (23) and then flows downward and 
blows out to the front seat and the rear seat in the car chamber from the predetermined air 
outlets. At this time, the front seat and the rear seat are heated or temperature controlled 
independently by adjusting the opening of each air mix door (not shown in the figure). 

[0029] 

Also, after the temperature of the hot water increases sufficiently, the heat pump system 
is stopped by turning off compressor (2) and is operated as a regular hot water type heater so that 
the hot water is not heated unnecessarily. 

[0030] 

Incidentally, it is possible to add a control at the initial stage of the heating so that air 
from the air mix doors (not shown in the figure) does not pass through heater cores (13) and (23) 
until the temperature of the blowout air reaches a certain temperature. 

[0031] 

Also, when controlling the temperature, the temperature of the air outlets is regulated by 
adjusting the opening of the air mix doors (not shown in the figure) and adjusting the mix ratio of 
the hot air heated in heater cores (13) and (23) and the cold air (outside air) that bypassed heater 
cores (13) and (23). 

[0032] 

Also, when it is not necessary to carry out a heating, valves (not shown in the figure) are 
closed to prevent hot water from being introduced into heater cores (13) and (23). 
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[0033] 

Therefore, according to the present working example, hot water is heated indirectly 
instead of heating the air directly by utilizing a high-temperature high-pressure coolant like in the 
so-called heat pump type heater. However, the temperature of the hot water flowing through 
heater cores (13) and (23) increases by heating the hot water with the coolant, hence the heating 
performance improves in comparison with the regular hot water type heater. Also, hot water 
capable of increasing to a temperature of almost 100°C is used as the heat source for the blowout 
air hence the heating performance improves even when compared with the heat pump type 
heater, which has a fixed limit in increase of the coolant temperature due to control of the 
compressor discharge pressure (Pd) as was described above. For example, maximum air outlet 
temperature of over 70°C was obtained according to testing. 

[0034] 

Also, if compressor (2) is turned off, it operates as a regular hot water type heater, hence 
if it is composed to stop compressor (2) after the hot water temperature had increased 
sufficiently, it is not necessary to constantly operate compressor (2) and can achieve 
improvement in the fuel consumption. 

[0035] 

Furthermore, even if compressor (2), etc. fails, it still operates as a regular hot water type 
heater even if heating of the hot water according to heat exchange with the coolant becomes 
impossible, hence heating itself is still possible. Namely, recovery is possible when compressor 
(2) and the system fail. 

[0036] 

Also, both front unit (10) and rear unit (20) can be heated with the hot water, which was 
heated according to heat exchange with a coolant hence improvement in the heating performance 
can be achieved concurrently on both the front side and the rear side. 

[0037] 

Incidentally, it is preferable to integrate condenser (3), evaporator (6), liquid tank (4), and 
expansion valve (5) in order to achieve enhancement in the space efficiency and reduction in 
cost. Figure 3 is a plan view showing an example of such integrated unit and Figure 4 is a typical 
diagram showing the structure of this unit. Here, Figure 4(A) shows the structure for flow of the 
hot water and Figure 4(B) shows the structure for flow of the coolant. 
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[0038] 

In the figures, (30) is the integrated unit, (3 1) the condenser part corresponding to 
condenser (3), (32) the liquid tank part corresponding to liquid tank (4), and (33) the evaporator 
part corresponding to evaporator (6). Expansion valve (5) is attached to evaporator part (33) of 
unit (30). 

[0039] 

When condenser (3), evaporator (6), liquid tank (4), and expansion valve (5) are 
integrated as described above, it can be mounted as one unit in the space under the floor of the 
vehicle, space saving is possible, and cost reduction can also be achieved. Also, liquid tank (4) 
and evaporator (6) were integrated and liquid tank part (32) and evaporator part (33) were 
arranged to make contact hence heat exchange is carried out between the two and the 
performance is improved. 

[0040] 

Effects of the invention 

As described above, according to the invention described in Claim 1, hot water is heated 
utilizing a high-temperature high-pressure coolant hence the temperature of the hot water 
flowing through the heater cores increases and the heating performance improves. Also, even if 
the compressor is stopped, it functions as a regular hot water type heater hence it is not necessary 
to constantly operate the compressor and improvement in fuel consumption can be achieved. 
Furthermore, even if the compressor, etc. fails, it can continue to operate as a regular hot water 
type heater hence the heating itself is still possible. 

[0041] 

According to the invention described in Claim 2, in addition to the aforementioned 
effects of the invention described in Claim 1, heating is possible on both the front side and the 
rear side of the car chamber with the hot water heated according to heat exchange with the 
coolant hence improvement in the heating performance can be achieved concurrently on the front 
side and the rear side with one means. 

[0042] 

According to the invention described in Claim 3, in addition to the aforementioned 
effects of the invention described in Claim 1 and Claim 2, enhancement in the space efficiency 
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and reduction in the cost can be achieved since the first heat exchanger, the second heat 
exchanger, the liquid tank, and the expansion valve were integrated. 

Brief description of the drawings 

Figure 1 is a schematic diagram showing a working example of the heating system for 
automobile related to the present invention. 

Figure 2 is a plan view showing the structure of the condenser and the evaporator shown 
in Figure 1 . 

Figure 3 is a plan view showing an example of an integrated unit 
Figure 4 is a typical diagram showing the structure of said unit. 

Explanation of reference numbers in the figures 

1 Engine 

2 Compressor 

3 Condenser (first heater exchanger) 

4 Liquid tank 

5 Expansion valve 

6 Evaporator (second heater exchanger) 
11,21 Ventilation trunks 

13, 23 Heater cores 
30 Integrated unit 
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Le so teur technique d 1* Invent! n est o lui du 
conditionn Mat de l'lntlri ur des bfttlnents, 

II st &6lh connu d'utiliB r, pour 1 trait sent de 
I'ataosph&re interieuie des bfttinents les plus divers, desponpes 
5 de chaleur. G^n^ralement les systkoee proposes ne aont valables 
que pour le chauffage ou que pour la refrigeration. Les systtaes 
mixtes sont g£n£raleaent conplexes et neoessitent de nonbreuses 
manoeuvres de vannes en.oas diversion , c T est-k-dire le passage 
du oyole de chauffage au oyole de refrigeration et reciproqueaent, 

10 Le but de la pr£sente invention est princlpaleoent de 

simplifier de telles installations mixtes et leur manoeuvre # 

L 1 invention oomprend k eet effet, un syst&oe & pompe 
de chaleur, oooprenant un ooapresseur de riuide frigorigfene, du 
genre de l'un de oeux qui sont connus sous le non de "Preon", 

15 assooie k un evaporateur et un condenseur, respect! veaent source 
froide et source cbaude et un reseaufe flulde oaloporteur, en 
general de l'eau, caracterise par le fait que ledit reseau coaport 
une plurality de nailles, I'une^bouole oourte ehaude traversaht 
ledit condenseur et un 6 change ur de chauffage, 1 1 autre, boucle 

20 oourte froide, traversant ledit evaporateur et un echangeur de 
refrigeration, ces deux boucles oourtes etant rlunles en aval de 
leurs 6cbangeur8 et en aaont par des liaisons , entre lesquelles 
a 1 e tend une ligne sur laquelle est interpose un eehangeur de 
recuperation, des tlroirs k trois voles etant disposes aux Jono- 

25 tions entre liaison amont et voies d'arrivee et de depart des 
boucles courtes respeotiveaent avant et aprks ces tlroirs. 

Dans une forme d f execution a vantage use, la eonande 
de oes tlroirs est assures, en cascade, it partir d'un regulateur 
thenaooetrique principal ayant son deteoteur place au contact de 

30 la boucle oourte cbaude, en aaont de 1 'eehangeur obauffant corres- 
pondant. II est egalement possible d'assocler un regulateur 
d Y energie d 1 alimentation du compresseur, avee un detecteur au 
contact de la boucle courte de refrigeration, en aoont de 
I'ecbangeur refrigerant; 

35 De mfime, les eobangeurs de boucles courtes peuvent fctre 

pourvus de by-pass oonmandes par vermes k deux voies et regula- 
teurs thermostatiques, 

L regul^t ur principal peut 8tre k dux entre s, dont 
l' autre st s nsible k la temperature exterleur . 
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II 7 a avantage k pr^voir sur 1 s boucles courtes d s 
pompes s^par^ s d* impulsion pour le fluid ^"caloporteur, en amont 
des oondenseur • t evaporat ur r spectiveoent. 

II y a egalement avantage a brancher en parallfele, dans 
5 la boucle courts de chauffage, en amont de 1'echangeur corres- 
pondant, un g6n6rateur, accumulateur ou autre reserve d'eau, 
susceptible de recevoir en oas de besoin une energie thermique 
d'appoint, De a&me, sur la llgne de recuperation peut Stre branchee 
une source frigorifique d 1 appoint. 
10 De mfeae, I'echangeur de r6oup£ration peut 8tre parcouru 

par 1'air extrait de I'immeutte en cause, 

Enfin, oet eohangeur de recuperation peut fctre dispose, 
au moins pour partie, dans un fluide k haute capacite thermique 
et & temperature aussl conatante que possible, comma l'eau d'une 
15 nappe phreatique. 

La description qui va suivre, en regard du dessin 
annexe k titre d'exemple non liaitatif, permettra de bieh oompren- 
dre comment 1* invention peut 8tre mise en pratique. 

La figure unique represent* un schema d f une telle 
20 installation, 

Dana I 1 ensemble represents, une installation de oondi- 
tionnement de locaux d 1 habitation eomprend tout d'abord un circuit 
k pompe de ohaleur comportant un compresseur Co entrain^ par un 
moteur convenable, debitant par une tubulure 1 un fluide frigori- 
25 gin© et calorig&ne, du genre connu sous le nom de "Fre.on* plus 

particulifcrement dans un oondenseur C, aveo retour par une oonduite 
2 sur laquelle est interpose un detendeur D k un evaporateur E, 
duquel part une oonduite ) faisant retour k 1* admission du 
compresseur Co. 

50 Un reseau de fluide caloporteur, le plus generalement 

de l'eau, en raison de son prix et de sa capacite calorifique, 
comprend une pompe k eau chaude Pc dont Inspiration est reliee 
par une tubulure k un tiroir ou vanne 4 k trois voies 4a, 4b et 
4c, plus specialement k la vole 4a. Le refoulement de la pompe k 

25 eau chaude Pc est relie k une tubulure 5 qui alimente une serie 
d'echangeursj ou au moins un 6changeur general ou batter ie Be 
chaude, au travers d*un. autre echangeur contenu rfarig ie conden- 
seur C. A i ! entree de la batterie Be est dispose un tiroir 6 k 
d ux voles 6a et 6b dont la voie 6a commands l 1 entree dans la 

40 batterie Be et la voie 6b ooamand l 1 entree d'une tubulure 7 de 
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by-pass cont'ournant ladlt batter! et se raccordant k une 
tubulure 8 de sortie de batt rl . 

Cette tubulure 8 se branche sur une tubulure 9 de retour 
a la vole 4b du tirolr 4 pour retour k l'admission de pompe Pc, 
5 De m8me, du cdte de l'evaporateur E, le r£seau & fluide 

caloporteur comporte devant cet 6vaporateur £ une pompe k eau 
glacee Pg qui est relive par son refoulement k une tubulure 10 
traversaat l'echangeur interieur k cet 6vaporateur puis about is - 
sant k un tirolr 11 k deux voles lia et lib; par la vole 11a est 

10 aliment^e une batterie BP froide. La vole lib est k 1* entree 

d'un by-pass 12 rejolgnant la tubulure 1} de sortie de batterie 
BP, Cette tubulure 13 est branch£e sur une tubulure 14 de retour 
& Inspiration de la pompe Pg au travers d'un second tirolr k 
trbis voles 15* par une vole 15b,- puis, une voie 15ja. La vole 15c 

15 est directeraent r^unie par une tubulure 16 k la vole 4c du tirolr 
4. One tubulure 17 r^unit directement les tubulures 8 et 1J # Une 
tubulure 18 r^unit les tubulures 16 et 17 et sur cette tubulure 18 
est dlspos^e une batterie de r€chauffage ou de refroidissement BR. 
Cette batterie peut Stre dispos£e dans le courant d'air sortant, 

20 apres utilisation k V inter ieur de l'immeuble en cause. 

La regulation de cette ensemble est confine k un r^gula- 
teur thermlque HT convenablement aliments par raccordement sur un 
source de courant aLternat if > offrant un detecteur d^ au contact 
avec la tubulure 5 d 1 entree a la batterie BC et dont la commande 

25 agit en cascade sur les tiroirs 4 et 15, c ? est-a-dire provoque la 
manoeuvre d f un tirolr lorsque 1' autre a acheve son mouvement. 

Un autre rfigulateur energ£tique RE aliment^ de rnSrne, 
possfcde un detecteur thermlque dg au contact de la tubulure 10 
de sortie de la pompe k eau glacee Pg et agit sur I 1 alimentation 

50 du compresseur Co. 

II est possible de brancher en parallel e sur la tubulur 
5 un dispositif auxiliaire qui peut 8tre un echangeur A therml- 
que aliments par une 6nergie exterieure - combustible par exemple t 
un accumulateur thermlque ou les deux k la fois. De m@me*sur la 

35 tubulure 18 peut 8tre branche en derivation un echangeur P a 
groupe frigorigfene. Ces derivations comportent des vannes 
d'isolement et une vanne d 1 Interruption de la liaison directe. 

Le fonctionnement d oet ns mbl est le sulvant : 

Le regulateur RT> regie par xerapl sur 50°C est d stlnd 

40 k aglr sur les tiroirs 4 et 15 en vue d oaintenir une temperature 
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constante k la batterie BC. Ce regulateur peut Qtre avantag use- 
ment k deux entries, afin d definir, par preaf ficbag , une tempe- 
ratur de sortie d' au d condenseur C qui soit fonotion de la 
temperature exterieure h l'immeuble en cause. 

Le regulateur RE est dans la majority des cas, forme 
par un thermostat k plusieurs Stages dont le bulbe de mesure sur 
l'eau glacde de la tubulure 10 aglt sur la puissance d«velopp6e 
sur le compresseur Co, 

Des r^gulateurs thermostatiques sont assooi^s aux deux 
tiroirs k deux entrees 6 et 11, r^gulateurs pouvant §tre integres 
auxdits tiroirs, pour maintenir constantes les temperatures 
regnant dans les batteries BC et BP, 

Dans une phase correspondant aux besoins calorifiques 
maximals du syst&me, la ou les batteries BC oonsomaent des calories 
15 et la temperature de l'eau dans le oirouit de .condenseur C a ten- 
dance k s*abaisser. Le regulateur HT met en positions les tiroirs 
4 et 15 de telle sorte que ; 

- dans le tiroir 4, l'ouverture est r^alis^e entre les 
voies 4b et 4a, la voie 4c etant ferm^e 
20 - dans le tiroir 15, l'ouverture est realises entre les 

voies 15c et 15£, la voie 15b etant ferine*. 

L'eau chaude produite au condenseur C sous l 1 action du 
compresseur Co parcourt le circuit : 

PC-> C -»BC -> voies 4b, 4a dans le tiroir 4 (la voie 4c 
25 etant obturree)-*retour k PC. 

L f eau glacee produite k I'evaporateur £ parcourt le 

circuit : 

Pg— * E— >BP — >BR— > voies 15c, 15a dans le tiroir 15 

(la voie 15b etant obturee)— * retour k Pg. 

50 Les frigories consommees par la batteries BP et la 

batterie BR sont transferees par 1 'action du compresseur Co au 

condenseur C, augmentees du travail necessaire & ce transfert. 

Remarque doit Stre faite qu'aux trfcs basses temperatures 

exterieures, si le bilan energetique est tel que les calories 

55 engendrees dans ce systeroe sont incuf fisantes, on peut mettre en 

action le dispositif A qui peut Stre un echaftgeur recevant 
Penergie c^lorifioue exterieure.chauffe-eau L 0 ^^ 1 ^ PJ* f**™ 11 " 
Ut eur^PfflU a eriergie eiectriqusA nuii, ou autre. On obtient ainsi 

le complement calorifique voulu dans de telles circonstances. 

40 II est k remarquer que la batterie BR, parcourue par 

l'air expulse du bfitiment en cause, recupfere ainsi par 
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consonmation dee frlgorles dans 1 circuit d'eau glaci alnsi 
6tabli , un grande parti d chaleur, 1 systSme en eaus n'ayant 
alors k fournir que la compensation d s pert s, aux rendements 
pres, inhdrentes k l'ldifiee lui-o8me et 4 d'autres facteurs tels 
5 que diminution de fr^quentation ou autre s. 

Dans una autre phase correspondent k des be so ins 
calorifiquea reduits du ayst&ae et ce, jusqu f k l'approohe de 
l'^quilibre thermique moyen natural de celui-cl, la consommation 
de frlgorles du circuit d'eau glac6e est strict ement adapt^e aux 
10 besoins. En effet, la vanne thermos tat ique 11 module le tauz de 
passage de cette eau dans la ou les batteries BP et le rigulateur 
US 6nerg6tique module l f action du compreaseur Co* 

Dans une autre phase, correspondant k des besoins oalori- 
fiques nuls du syet&ae et done pour son point d'£qullibre tberral- 
15 que moyen naturel, le r^gulateur thermique BT fait basoubr le 
tiroir 15 pour fermer la yoie 15c et Stablir* la coamunication 
direbte 15b, 151a isolant ainsi la batterie BR, puisque le tiroir 4 
n'a pas changg de position* 

L*eau chaude produite au condenseur C par court le clr~ 
20 ouit : ^ _^ VQle3 ^ ^ ^ o±e ^ deneurant 

obtur^e) — retpur k PC. 

L'eau glac^e produite k l'Svaporateur S parcourt le 

circuit : 

Pg — >E— > BP voles 15b (ouverte), yoie ljia, retour k Pg. 

25 Le oompresseur, tout en assurant les besoins gventuels 

de consonmation* de frlgorles des batteries froldes HP - r£gl£s par 
la yanne 11, est moduli a une puissance oficanique minimal e par ! 
le r€gulateur 6nerg£tique RE. D%s que cet dqulllbre thermique 
moyen naturel du systems est attaint, ceoi correspond au fait qu f il 

50 est en l£ger excfes de calories et 11 est alors possible d f absorber 
ces caloiles dans un chauffe-eau tel que A, qui au lieu de consom- 
mateur d'^nergie externe devlent producteur d'eau chaude, utilisa- 
ble sur place pour les besoins sanltalres et autres. 

La derni&re phaee/Snvisager lei est oelle des besoins 

35 frigorifiques du systime, Dans cette phase, le rSgulateur theirmique 
RT agit sur le tiroir 4 pour mettre en communication les voles 4a 
et 4c en fermant la vole 4b. Le tiroir 15 malntient $tabli le 
circuit court par la tubulure 14 (vol 15*c obtur£e, vol s 15jb et 
lga en communication) alors que 1 tiroir 4 £tablit 1 circuit long 
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pour l'eau chaude, la faisant ainsi passer par la batteri BR qui 
Joue alors le rfcle d'un aero condenseur, evacuant 1'excfes d calo- 
rl a k l'exteri ur, n rechauffant ainsi dfes sa sortie l'air expuL- 
s£ de 1 Edifice oii le systfeme en cause est install^. 
5 II est k souligner que la batterie BR pourrait 8tre 

agenc^e autrement que sur le parcours de l'air sortant de l' edifice 
et qu'elle pourrait au moins partiellement ©tre plongtfe dans un 
autre milieu, tel qu'une nappe phr6atique k haute possibility 
d'echange et k temperature quasiment constante, pour des raisons 
10 d'economie d f invest Issement notaaaent, mais alors k soindre recu- 
peration des oalories ou frigories d^velop^es k I'intfirieur du 
bfitiaent. 

En conclusion, l f installation dlcrite oomprend une 
boucle hydraulique unique, k configuration modulable, faisant 
15 naltre les avantages c.i-aprfes : 

- transfert permanent d ? un lieu k un aytre d'un <dific 
pourvu d f une telle installation des frigories ou calories eonsoa- 
m£es : des frigories oonsoamles sur BF ou BR, par example, enfcrat- 
nent l f apparition d'un noabre senslbleaent egal de calories k 

20 disposition sur BC, avec augmentation due k V Anergic aecanlque 
n<cessaire au transfert, d ! ou eonsoaaation energetique globale 
riduitej 

- aise k disposition, 6t6 coaae hiver (sans auoune 
discontinuity de deai-salson* due k une inversion de oycle,coome . 

25 dans les installations traditlonnelles) de toute la puissance 

potentlelle oalorlfique ou f rigor if ique ; 

* recuperation totale Jusqu'k une temperature exterleute 

de +6°C de toute l f energie necessalre au cbauffage de I'air neuf 

aliment ant 1 Edifice en cause; 
30 - recuperation des calories de l'air exterieur introduit 

k tltre d'air neuf necessalre k combattre les d£ perditions pour 

toutes les temperatures exterlepres superieures k +6*C. 

Cette limits de +6 # C est fixe© par la nature du f luide 

oaloporteur choisl dans le cas de cette valeur numerlque comma 
35 etant de l'eau, pour eviter tout givrage et tout gel. 

- regulation simple, k I'aidedu regulateur principal RT 
qui agit sur la circulation du f luide caloporteur en repartition 
dans les diverse s maill s du r£seau; avec adjonction suppiementaire 
eventuelle deB r^gulateurs thermostatiques de batteries et regu- 

^0 lateur d f en rgi RE donnee au compr sseur Co; 
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- possibility d'lsoler oomplfet aent d s ecbangeura de 
condens ur t d 1 evaporation la batteri d recuperation BR surtout 
dans le cas d'utilisation d'une nappe pbreatique, ce qui 6 limine 
des deux premiers ecbangeurs les risques d'enorassement ; 
3 - reduction de la temperature de bulbe bumide d' entree 

d'air en tour de refroidissement., Cas dans lequel l'icbangeur BR 
est ainsi utilise - par envoi de l'air extrait du b&timent sur cet 
6 change ur de recuperation en vue du refroidissement de l v eau du 
circuit traversant le condenseur C, en regiae de fonctionnement 

10 "d'ete"; \ 

r possibilite de fcutrriiture d'eau cbaude par extraction 
des calories de 1 1 ambiance' inter ierure au bfttiment, h usage sani- 
taire no tamaent, eft regime d'et6. 

Iljrv^ de soi que, sans sortlr du oadre de l 1 invention, 
15 il est. pes'sible d'apporter des modifications aux for»s d'execu- 
tibii qui viennent d'fitre d6crites. 
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-KEVEMDICATI0N5- 

1. - Systeme k poape de chaleur compr nant.un. conpres- 
seur k fluide frigorigfene associe k un evaporat ur t un cond n- 
seur, respectlvement source froide et source chaude dans un rlseau 

5 k fluide caloporteur, caracterise par le fait que Ledlt r^seau 
comporte une plurality de mail les, I'une, boucle courte chaude 
traversant ledlt condenseur et un echangeur au mollis de cbauffage, 
1 1 autre , boucle courte froide M traversant ledlt evaporateur et au 
tnoins un echangeur de refrigeration, ces deux boucles etant reti- 

10 r^es, en aval de leurs echangeurs et en amont des condenseur 6 

d 1 evaporateur par des liaisons, entre lesquelles attend une ligne 
de recuperation sur laquelle est interpose un ^ change ur correspond 
dant au mo ins, des tirolrs k trols voles etant places entre liaison . 
en ampnt du condenseur et de l 1 evaporateur et boucles courtes cor- 

15 reapondantes. 

2. - Systfeme selon la revendioatlon lj caracterise par 1 
fait que la oomaande de ces tirolrs k trols voles est as sure e, en 
cascade, par un rigulateur principal dont l' element d6tecteur 
therraometrique est place sur la boucle courte chaude, en aaont d 

20 l f £changeur cbauffant correspondant. 

3. - Systfeme selon la revendioatlon 1 ou la revendioatlon 
2, caracterise par le f ait qu f un regulateur d'energie secondaire 
est pourvu d'un element detecteur thermometrique place sur la 
boucle courte froide, en amont de 1 1 echangeur correspondant et d it 

25 l^ienent de commande dose I'energie foumie audit compresseur. 

4. - Syst&ae selon l T une quelconque des revendlcatlons 

1. k 3, caracterise pax/le fait que les echangeurs des bouples cbaudB 
et froide sont pourvus de by-pass k ouverture regiee par vanneB k 
deux voles actionnees par regulateuis theraostatiques, sensible s 
30 aux temperatures. d 1 entree de fluide caloporteur dans lesdits echan- 
geurs* 

5«- Systfeme selon I'urie quelconque des revendlcatlons 1 
k 4, caracterise par le fait que ledit regulateur principal est k 
deux entrees dont l f une est sur ladite boucle chaude et I'autre 
35 sensible k la temperature exteriettre. 

6,* Systfeme selon l'une quelconque des revendlcatlons 
1 & 5, caracterise par le fait que les boucles courtes comportent 
chacun^ une pomp ciasulatoire du fluid caloporteur corr spondant, 
/situSes en amont des echangeurs respectifs. 
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7*- Systfe»e e Ion l'une quale nqu des r v ndloatlons 
1 i6, caracterise par le fait que la boucl court* cbaude coai- 
porte, en amont de 1'echangeur correspondant, un acouaulat ur, 
un generateur, ou les deux k la Us, susceptible de recevoir un 
5 appoint ji 'energie tberaique exterleure* 

8. - Systfeae selon l'une quelconque des revindications 
1 i 7, caracterise par le fait que la llgne de recuperation 
tracer se en outre un 6l&»ent for«ant source frigorigfene d 1 appoint* 

9. - Systime selon l'une queloonque des revendlcatlons 
10 1 i 8, caracterise par le fait que l'eobangeur de recuperation 

est expose k l 1 air extra! t de l'loneuble, 

10. - Systfene selon l'une quelconque des revendlcatlons 
1 k 9, caracterise par le fait que ledit <obangeur de recuperation 
est expose, au aoins pour parties un fluide. k haute capacite 

15 thermique de temperature annuelle sensiblenent constante. 
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HEAT PUMP SYSTEM FOR [AIR] CONDITIONING OF THE INTERIOR OF 

BUILDINGS 

[Systeme a pompe de chaleur pour conditionnement de l'interieur de batiments.] 



The technical sector of the invention is that of [air] conditioning of the interior of 
buildings. 

Already known for treatment of the interior of a wide variety of buildings is the 
use of heat pumps. Generally, the proposed systems are good only for heating or only for 
cooling. The mixed systems are generally complex and require numerous valve 
maneuvers in case of reversal, that is to say switching from the heating cycle to the 
cooling cycle and vice versa. 

The aim of the present invention is mainly to simplify such mixed installations 
and their maneuvering. 

To this effect, the invention entails a heat pump system which has a compressor 
with liquid refrigerant of the type known as "Freon," associated with an evaporator and a 
condenser, which are respectively the source of cold and the source of heat, and a 
network of liquid coolant, generally water, characterized by the fact that said network has 
a number of loops, one being a short loop for heat passing through said condenser and a 
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heating exchanger, the other being a short loop for cold passing through said evaporator 
and a cooling exchanger, these two short loops being joined downstream from their 
exchangers and upstream by connections, between which a line extends on which a 
recovery exchanger is inserted, three-way slide valves being arranged at the junctions 
between upstream connection and intake and exit ways of the short loops respectively 
before and after these slide valves. 

In an advantageous form of execution, the control of these slide valves is ensured, 
in a series, by means of a main thermometric regulator whose detector is put in contact 
with the short loop for heat, upstream from the corresponding heating exchanger. It is 
also possible to associate a regulator of energy for supply of the compressor, with a 
detector in contact with the short loop for cooling, upstream from the cooling exchanger. 

Likewise, the exchangers of short loops can be provided with bypasses controlled 
by two-way valves and thermostatic regulators. 

The main regulator can have two intakes, the other of which is sensitive to the 
exterior temperature. 

It is advantageous to provide separate impeller pumps on the short loops for the 
liquid coolant, upstream from the condenser and the evaporator respectively. 

It is also advantageous to connect in parallel, in the short loop for heating, 
upstream from the corresponding exchanger, a generator, accumulator or other reserve of 
water, capable of receiving if necessary an additional thermal energy. Likewise, on the 
recovery line, an additional refrigerating source can be connected. 

Likewise, the recovery exchanger can be run through by the air extracted from the 
building in consideration. 

Finally, this recovery exchanger can be arranged, at least in part, in a fluid with a 
high thermal capacity and having a temperature which is as constant as possible, such as 
the water of a water table. 

The following description, with regard to the appended drawing as a non-limiting 
example, will enable one to understand how the invention can be put in practice. 

The single figure represents a diagram of such an installation. 

In the assembly represented, an installation for [air] conditioning of residential 
dwellings first of all entails a heat pump circuit which has compressor Co driven by a 
suitable motor, which, through hose 1, delivers a refrigerating and heat-producing liquid 
of the type known by the name of "Freon" more particularly to condenser C, with return, 
through pipe 2 on which pressure release valve 2 is inserted, to evaporator E, from which . 
pipe 3 leaves returning to the intake of compressor Co. 



A network of liquid coolant, most generally water because of its price and its 
thermal capacity, includes hot water pump Pc whose suction is connected through a hose 
to slide valve or valve 4 with three ways 4a, 4b and 4c, and more particularly to way 4a, 
The delivery of hot water pump Pc is connected to hose 5 which supplies a series of 
exchangers, or at least one general exchanger or battery Be for heat, through another 
exchanger contained in condenser C. Arranged at the intake of battery Be is slide valve 6 
with two ways 6a and 6b of which way 6a controls the intake into battery Be and way 6b 
controls the intake of bypass hose 7 which circumvents said battery and is connected to 
battery outlet hose 8. 

This hose 8 is connected to hose 9 for return to way 4b of slide valve 4 for return 
to the intake of pump Pc. 

Likewise, on the evaporator E side, in front of this evaporator E, the liquid 
coolant network has chilled water pump Pg which is connected by its delivery to hose 10 
which passes through the exchanger inside this evaporator and then ends at slide valve 1 1 
with two ways 11a and 1 lb; cold battery BF is supplied through way 11a. Way 1 lb is at 
the entrance of bypass 12 which rejoins battery BF outlet hose 13. This hose 13 is 
connected to hose 14 for return to the suction of pump Pg through second three-way slide 
valve 15, through way 15b, then way 15a. Way 15c is directly connected by hose 16 to 
way 4c of slide valve 4. Hose 17 directly connects hoses 8 and 13. Hose 18 connects 
hoses 16 and 17, and on this hose 18, heating or cooling battery BR is arranged. This 
battery can be arranged in the stream of air exiting after use inside the building in 
consideration. 

The regulation of this assembly is in the hands of thermal regulator RT suitably 
supplied by connection to a source of alternating current, offering detector di in contact 
with hose 5 going into battery BC and the control of which acts in a series on slide valves 
4 and 1 5, that is to say brings about the maneuvering of one slide valve when the other 
has completed its movement. 

Another energy regulator RE supplied in a like manner has thermal detector 62 in 
contact with hose 10 coming out of chilled water pump Pg and acts on the supply of 
compressor Co. 

It is possible to connect in parallel on hose 5 an auxiliary device which can be 
thermal exchanger A supplied by exterior energy - fuel, for example - a thermal 
accumulator or both at the same time. Likewise, on hose 18, exchanger F with a 
cold-producing unit can be connected in the form of a bypass. These bypasses have 
isolation valves and a valve for interruption of the direct connection. 

The functioning of this assembly is the following: 



Regulator RF, set, for example, on 50°C, is intended for acting on slide valves 4 
and 15 for the purpose of maintaining a constant temperature in battery BC. This 
regulator can advantageously have two ways, in order to define, by pre-displaying 
[misprint ? of prechauffage = preheating], a temperature of water coming out of 
condenser C which is a function of the temperature outside the building in consideration. 

Regulator RE is in the majority of cases formed by a thermostat with several 
stages whose measuring bulb on the chilled water of hose 10 acts on the power developed 
in compressor Co. 

Thermostatic regulators are associated with the two slide vales 6 and 1 1 with two 
intakes, regulators which can be integrated in said slide valves, in order to maintain the 
temperatures predominating in batteries BC and BF constant. 

In a phase corresponding to the maximum heat needs of the system, battery or 
batteries BC consume calories, and the temperature of the water in the circuit of 
condenser C has a tendency to go down. Regulator RT puts slide valves 4 and 15 in 
position so that: 

- in slide valve 4, the opening is brought about between ways 4b and 4a, way 4c 
being closed; 

- in slide valve 15, the opening is brought about between ways 15c and 15a, way 
15b being closed. 

The hot water produced in condenser C under the action of compressor Co travels 
the circuit: 

PC — ► C — > BC — > ways 4b, 4a in slide valve 4 (way 4c being closed) — ► return to 

PC. 

The chilled water produced in evaporator E travels the circuit: 
Pg — > E — ► BF — ► BR — ► ways 15c, 15a in slide valve 15 (way 15b being closed) 
- return to Pg. 

The negative kilogram calories consumed by batteries BF and battery BR are 
transferred by the action of compressor Co to condenser C, increased by the work 
necessary for this transfer. 

It should be noted that at very low exterior temperatures, if the energy balance is 
such that the calories generated in this system are insufficient, it is possible to activate 
device A, which can be an exchanger which receives the exterior heat energy, a water 
heater using fuel or a water accumulator using electrical energy at night or other. One 
thus obtains the supplementary heat needed under such circumstances. 

It should be noted that battery BR, run through by the air expelled from the 
building in consideration, thus recovers a large part of the heat by consumption of the 



negative kilogram calories in the chilled water circuit thus established, the system in 
consideration then only having to provide compensation for the losses, exception made 
for yields, which are inherent to the building itself and to other factors such as decreased 
visiting or others. 

In another phase corresponding to reduced heat needs of the system, until 
approaching the natural average thermal equilibrium of the system, the consumption of 
negative kilogram calories of the chilled water circuit is strictly suited to the needs. In 
effect, thermostatic valve 1 1 modulates the level of passage of this water in battery or 
batteries BF, and energy regulator RE modulates the action of compressor Co. 

In another phase corresponding to zero heat needs of the system and therefore in 
the case of its natural average thermal equilibrium point, thermal regulator RT causes the 
tipping of slide valve 15 in order to close way 15c and establish direct communication 
15b, 15a, thus isolating battery BR, since slide valve 4 has not changed position. 

The hot water produced in condenser C travels the circuit: 

PC — ► C — ► BC — > ways 4b, 4a (way 4c remaining closed) -> return to PC. 

The chilled water produced in evaporator E travels the circuit: 

PG — > E — > BF — * ways 1 5b (open), way 1 5a, return to Pg. 

The compressor, while ensuring the possible needs concerning consumption of 
negative kilogram calories of cold batteries BF, which are regulated by valve 1 1, is 
modulated to the minimum mechanical power by energy regulator RE. When this natural 
average thermal equilibrium of the system is reached, this corresponds to a slight excess 
of calories, and it is then possible to absorb these calories in a water heater such as A, 
which instead of being an external energy consumer, becomes a hot water producer, 
which can be used on site for sanitary needs or others. 

The last phase to be considered here is that of the cooling needs of the system. In 
this phase, thermal regulator RT acts on slide valve 4 in order to connect ways 4a and 4c 
while closing way 4b. Slide valve 15 maintains the short circuit through hose 14 (way 
15c closed, ways 15b and 15a in connection) while slide valve 4 establishes the long 
circuit for the hot water, thus causing it to pass through battery BR which then functions 
as air condenser, evacuating the excess of calories to the exterior, thus heating as it exits 
the air expelled from the building where the system in consideration is installed. 

It should be stressed that battery BR could be arranged differently than on the 
path of travel of the air leaving the building and that it could at least partially be 
immersed in another medium, such as a water table with a high possibility of exchange 
and a quasi-constant temperature, for reasons of investment savings in particular, but in 



that case with less recovery of the calories or the negative kilogram calories developed 
inside of the building. 

In conclusion, the installation described has a single hydraulic loop, whose 
configuration can be modulated, giving rise to the advantages hereafter: 

- continual transfer, from one place to another in a building provided with such an 
installation, of the consumed negative kilogram calories or calories: negative kilogram 
calories consumed at BF or BR, for example, lead to the appearance of a roughly equal 
number of calories available at BC, with increase due to the mechanical energy necessary 
for the transfer, hence reduced overall energy consumption; 

- availability, in the summer as well as the winter (with no between-season 
discontinuity due to cycle reversal, as in the traditional installations) of all the potential 
heating or cooling power; 

- complete recovery, until an exterior temperature of 46°C, of all the energy 
necessary for heating the fresh air supplying the building in consideration; 

- recovery of the calories of the exterior air introduced as fresh air necessary for 
combating losses for all exterior temperatures higher than +6°C. 

This limit of +6°C is set by the nature of the liquid coolant which is chosen to be 
water in the case of this numerical value, in order to avoid any icing or frost. 

- simple regulation, using main regulator RT which acts on the circulation of the 
liquid coolant distributed in the various loops of the network; with possible 
supplementary addition of the thermostatic regulators of batteries and energy regulator 
RE given to compressor Co; 

- possibility of completely isolating recovery battery BR from the condenser and 
evaporator exchangers especially in the case of use of a water table, which eliminates the 
risks of fouling of the first two exchangers; 

- reduction of the wet bulb temperature of air intake in cooling cycle. Case in 
which exchanger BR is thus used by sending the air extracted from the building to this 
recovery exchanger in view of cooling the water of the circuit passing through condenser 
C, in "summer" operating conditions; 

- possibility of providing hot water by extraction of the calories of the interior 
atmosphere of the building, for sanitary use in particular, in summer operating conditions. 

It goes without saying that, without leaving the scope of the invention, it is 
possible to provided changes to the forms of execution just described. 



Claims 

1 . A heat pump system which has a compressor with a liquid refrigerant 
associated with an evaporator and a condenser, respectively the source of cold and the 
source of heat in a liquid coolant network, characterized by the fact that said network has 
a number of loops, one being a short loop for heat passing through said condenser and at 
least one heating exchanger, the other being a short loop for cold passing through said 
evaporator and at least one cooling exchanger, these two loops being withdrawn [sic; 
and], downstream from their exchangers and upstream from the condensers of [misprint?, 
should possibly be et = and] evaporator by connections, between which a recovery line 
extends on which at least one corresponding exchanger is inserted, three-way slide valves 
being placed between the connection upstream from the condenser and from the 
evaporator and corresponding short loops. 

2. A system according to Claim 1, characterized by the fact that the control of 
these three-way slide valves is ensured in a series, by a main regulator whose 
thermometric detector element is placed on the short loop for heat, upstream from the 
corresponding heating exchanger. 

3 . A system according to Claim 1 or Claim 2, characterized by the fact that a 
secondary energy regulator is provided with a thermometric detector element placed on 
the short loop for cold, upstream from the corresponding exchanger and whose control 
element determines the quantity of energy provided to said compressor. 

4. A system according to any one of Claims 1 to 3, characterized by the fact that 
the exchangers of the loops for heat and cold are provided with a bypass whose opening 
is regulated by two-way valves actuated by thermostatic regulators, which are sensitive to 
the temperatures of intake of liquid coolant in said exchangers. 

5. A system according to any one of Claims 1 to 4, characterized by the fact that 
said main regulator has two intakes, one of which is on said loop for heat and the other of 
which is sensitive to the exterior temperature. 

6. A system according to any one of Claims 1 to 5, characterized by the fact that 
each of the short loops has a circulatory pump for the corresponding liquid coolant, 
pumps which are situated upstream from the respective exchangers. 

7. A system according to any one of Claims 1 to 6, characterized by the fact that 
the short loop for heat has, upstream from the corresponding exchanger, an accumulator, 
a generator, or both at the same time, capable of receiving additional exterior thermal 
energy. 



8. A system according to any one of Claims 1 to 7, characterized by the fact that 
the recovery line moreover passes through an element forming an additional refrigerating 
source. 

9. A system according to any one of Claims 1 to 8, characterized by the fact that 
the recovery exchanger can is exposed to the air extracted from the building. 

10. A system according to any one of Claims 1 to 9, characterized by the fact that 
said recovery exchanger is exposed, at least in part, to a fluid with a high thermal 
capacity with a roughly constant annual temperature. 



